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MR. JOSEPH WHITWORTH, C.E., F.R.8. 

(With a Portrait,) 

This eminent Mechanician was born at Stockport, on the 2l8t 
December, 1803. He received his early education from his 
father, who kept a day and \)oa.rding school. At the age of 
twelve years, he attended Mr. Vint*s Academy, at Idle, near 
Leeds, .where he remained for eighteen mouths. He then went 
to an uncle in Derbyshire, who was a cotton-spinner, with whom 
he spent four years and a half, and learned to work the various 
macliines employed in that branch of industry. At the ago of 
eighteen ho went to Manchester, and made himself practically 
acquainted with the manufacture of cotton machinery in the 
works of Messrs. Grighton and Co., and others. In 1820 ho went 
to London, and worked for some time at Messrs. Maudslay’s, and 
at Messrs. Hultzapfers. He was ^also with Mr. Clement, who 
was engaged in the construction of Mr. Babbage's Calculating 
Machine. 

In 1833 Mr. Whitworth commenced business in Manchester, 
under the firm of “Joseph Wliitworth and Co.," as a maker 
of engineers’ tools ; which firm has gained a world- wide repu- 
tation, and is still in full activity. Here he devoted his abilities 
to the attainment of greater accuracy in mechanical work. In 
1810 he read his paper “ On the Preparation of Plane Metallic 
Surfaces," at the meeting of the British Assoedation at Glasgow. 
The universal adoption of the system described and advocated in 
this paper inaugurated a new era in the history of mechanical 
science, and rendered possible a degree of accuracy that had 
liardly bi*cn imagined before. In the meantime, Mr. l^itworth’s 
attention had been drawn to the deBira})ilit 3 '’ of introducing an 
uniform system of screw-threads. At that time almost every 
engineer had his own form of thread and pitch ; the nuts made 
by one maker would not fit the screws made by another ; and 
the annoyance and loss entailed by this want of system can only 
be fully realized by those who were actively engaged in the busi- 
ness before Mr. Whitworth’s Bystem was fully introduced. The 
orderly and methodical mind of Mr. Whitworth could not tolerate 
such a state of disorder. After considerable research and many 
experiments, he arranged an uniform system of pitches, and 
determined the best form and angle fur the thread. The results 
of these labours were embodied in a paper “ On an Uniform Sys- 
tem of Screw-Threads," communicated to the Institution of 
Civil Engineers in 1811. The system is now universally adopted, 
and is inseparably connected with Mr. Whitworth’s name. 

Other questions of public interest did not fail to attract Mr. 
Whitworih’s notice, and to engage his attention. About this time 
he brought out his “ Street- Sweeping Machine," which was 
speedily introduced in Manchester, London, Birmingham, and 
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other large towns, where it proved of great efficiency, and con- 
tributed to popularize the inventor’s fame. Meanwhile, Mr. 
Whitworth’s attention was continually directed to the devising of 
new mechanical tools, or to the i)erfecting of those already de- 
signed. His efforts were directed, first, to accuracy of work- 
manship, then to economy of labour. The duplex lathe, and the 
reversing tool of the planing machine, and the standard gauges 
of size were the fruits of his labours between 1810 and 1850. At 
the Great Exhibition of 1 851, Mr. Whitworth exhibited such a 
collection of engineers’ tools, remarkable for the excellent work- 
manship and admirable design, as had never before been brought 
together; and dcinoiistraied the great advances thiit had been 
made during the past ten years, lie then exhibited the Measur- 
ing Machine designed by him, in which the sense of touch 
was employed, instead of that of sight ; and by which he 
was enabled to detect differences of only one-millionth of an 
inch in extent. For this machine Mr. Whitworth received the 
Council Modal. In 1S5I5, he was ap]>ointed one of the 
Jloyal Commissioners to the New York Exhibition ; and on 
his return, in 185 1, he drew uj) a special report on American 
manufactures, which was ]»rcseiited to l*arliament by command 
of Her Majesty. In 1851*, Lord llardinge, the then Com- 
mandor-iii-Chief, requested Mr. Whitworth to undertake the 
requisite rcsoarcbes in order to determine the proper construction 
of rifle-barrels. Tliis Mr. Whitworth undertook to do, on condi- 
tion that a covered experimental gallery, 500 yards in length, 
should be ereetcjd in bis grounds near Manchester. I'liis was done 
in 1855, and Mr. Wliitworth at once entered upon a series of 
exj)eriments, from which ho deduced the 2 >ropcr form of the pro- 
je«!iilc, and the princijdcs wliicli govern the construetion of a 
perfect riflc-barrol. Subsequent experience has proved the accu- 
racy of these deductions ; and the data laid down by Mr. Whit- 
worth have been gradually api)roximated to in almost all rifles 
and systems of artillery. In 1857, the first complete rifle 
made by Mr. Whitworth was fired at llytljo, in the presence of 
ijord I’aumure, the Seeredary of Shite for War, and his staff, 
rim “ figure td merit” (or the average distance of each shot, from 
ilm cenivc of the grouj)) obtained at 500 yds. range, was 4^ in. 
No “ figure of merit,” under 27 in. had iweviously been obtained 
with any rifle. So coinjjlcte had been Mr. Whitworth’s investiga- 
tions, and so accurate his calculations, that this figure of merit 
of d'i in. has never yet been surpiissed with any rifle fired in the 
open air. 

The priiicijdes thus discovered and enunciated by Mr. Wliit- 
worth for the manufacture of rifle-barrels were equally appli- 
cable to all calibres of artillery. This fact was at once re- 
cognized by Lord Hardinge, who was so much impressed by the 
shooting that he witnessed in the gallery, on the occasion of his 
visit to Manchester, that he requested Mr. Whitworth to rifle 
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some brass field-guns on his polygonal principle. This Mr. Whit- 
worth undertook to do : some G, 9, and 12 -pounder brass field- 
guns were uccordingl}’^ rified, and the results obtained with them 
fully confirmed theexf)ectaiion8 awakened by the success with the 
riftc. In 1858, Mr. Wliitworth also rifled a G8-pounder cast-iron 
g^in-block on lus plan, and with this gun he fired a G8 lb. solid 
shot through a 4 in. annour-xilate, fixed on the side of H.M.S. 
A Ifred. This was the first instance in which iron armour-plates 
were comxdetely penetrated. lnl8G2, Mr. Whitworth inaugurated 
another great advance in artillery bj' firing his patent fliit-fronted 
steel shell through a target representing tlie side of the Warrior, 
This shell weighed IHI lbs. ; it centained a bursting charge of 
3 a lbs. of ijowdor, and pierced a 44 in. iron jdate, backed up 
•with 38 in. of teak. Mr. Whitworth was the first to demonstrate 
tbe advantages of the flat-front^jd projectile, both for penetrating 
armour-plates at varying angles, and also for ])enetrating under 
water. He also first demonstrated the possibility of ex|)loding 
armour-shells without the use of any kind of fuse. 

Of late years Mr. Whitworth’s energies have been directed to 
the perfecting of a material suitable for the construction of rifled 
guns of the largest calibre; and it is to his successful elforis in 
tliis direction that the results lately obtained with one of his 
9-inch guns at Shoeburyness, are in great measure due. This 
gun has been found capable of firing a x>rojec5tile weighing 310 lbs., 
with a charge of 50 lbs. of jjowder ; and with it the unx)aralleled 
range of 11,213 3'ards has been obtained. 

Mr. Whitworth was elected a Fellow of the Eoyal Society in 1857 ; 
next the degree of LL.D, was conferred U2>on him by the Senate 
of Trinity College, Dublin ; and the ssinio year ho was honoured 
with the degree of D.C.L., by the University of Oxford. At the 
Exposition UiiiverscileatlWis, in 18G7, Mr. Whitworth exhibited 
a fine collection of engineers’ tools, and also of his rifled ordnance 
and projectiles. This exhibition attracted great attention, and 
fully inaiutaiiH'd the liigh character of all Mr. Whitworth’s x)ro- 
ductions. In eoii si deration of the eminent services rendered to 
the cause of industry and science, one of the five “ Grand Prix” 
given to England was conferred upon Mr. Whitworth. In 
September, 18G8, at the visit of the Emj)cror of the French to 
the camx) of Chalous, one of Mr. Whitworth’s field-guns which 
was being tried there was tired iKjfore Ilis Imperial Majesty, 
who subsequently expressed his sense of the services Mr. Whit- 
worth had rendered on the subject of artillery by conferring upon 
him the distinction of the Legion of Honour. 

We have much pleasure to add that the Council of the Society 
of Arts have awarded the Albert Gold Medal to Mr. Whitworth 
“ For the iuveutiou and manufacture of instrumeuts of measure- 
ment and uniform standards by which the production of machinery 
has been brought to a degree of perfection hitherto unap- 
proached, to the advancement of aits, manufactures, and com- 
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merce.” This Medal was institated to reward “ distingnialied 
merit in promoting arts, manufactures, or commerce,’* and 
among the reeijaents in former years have been Sir Howland 
Hill, Professor Paraday, and Messrs. Cooke and Wheatstone. 

The munificence with which Mr. Whitworth has bestowed 
the sum of .£3,000 a year upon the per|>otual encouragement of 
young students of mechanical and engineering science, remains 
to be recorded. By this plan ho jiroposes to devote this sum to the 
foundation of thirty scholarships of £100 each, to be held either 
for two or three years, ten of which scholarships are to be competed 
for and awarded in May, 1809. This jkart of the scheme is left sub- 
ject to any moditicalioii d(5emed lit, after the first butch of Whit- 
worth scholars arc elected. TJic conij)i‘iitiou will he o}>en to all 
Her Majesty’s subjects, whether of the United Kingdom, India, or 
the Colonies, not exceeding twenty-six years of age, and of sound 
bodily constitution. The subjects in which they will be examined 
are twofold — namely, sciences and handicrafts. The maximum 
ninnber of marks (>biainable by knowledge of tlie prescribed 
tbeoretical subjects will be about equal to the maximum obtain- 
able by the most hkilhid workmanship; but a practical acquain- 
taiico with a few simjde tools will be rtM^uired of all the 
candidates. No caudidaie will obtain a sclu>larslii]> who has not 
learned to use one or more of such tools as the axe, the saw, tho 
plane, the hammer, the chisel, tlie file, and the forge ; while none 
will succeed who has not shown a saiisfaeiory knowledge of 
elementary matbeinatics and meehanics, practical geometry, 
both ])lario urnl j)ers|H3(;tive, and freehand drawing. The first 
competition will bo in tho following theoretical subjects : 
Mathematics (elemimtar)’^ and higher), mechanics (theoretical 
iiud a])]>liod), practical jdaue and di!8cri])tive geometry, and 
mechanical and freehand drawing, idjysicsand chemistry, including 
metallurgy. And in the following handicrafts : smiths’ -work, 
turning, tiling and fitting, juitterii'niaking and moulding. The 
examinations are to be condueted by such j>er8(>i\8, and in such 
]>lace and manner, us the Conmiittee t)f Council may a])poiiit; but 
Mr. Whitworth himself, with the aid and advice of his friends, 
who are practically couversaiit with manufacturing industry, 
will arrange what bhall be the examination in the use of 
tools. 

The students in the enjoyment of the full allowance of £100 
a year will bo enabled, within certain limits, to use their own 
free discretion in tlie mode of carrying on tlicir subsequent 
education. Mr. Whitworth only stijmlates that the successful 
candidates should be required to spend the period of holding the 
scholarship in the further satisfactory prosecution of the studies 
and practice of mechanical engineering, and pursue their studies 
according to tho spirit of the endowment, making periodical reports 
of them. If the student wish to complete his general education 
instead of continuing his special scientific study, he may be 
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permitted to do so. Ho may go to tbo universities or colleges 
affording scientific or technical instruction, or he may travel 
abroad. 

The Committeo of Council on Education have acceded to the 
request made by Mr. Wiiitworth that the Science and Art 
Department may conduct the necessary examinations and cor- 
respondence. Their Lordships will also give every assistance in 
their power to secure the success of the scheme which Mr. Whit- 
worth sui>ports with such patriotic munificence. Mr. Whitworth 
also suggests, for the consideration of the Committee of Council 
on Education, whether honours in the nature of degrees might 
not he confcrre<l by some competent authority on sucjcossful 
students each year ; thus creating a faculty of industry analogous 
to the existing faculties of Divinity, Law, and Medicine. Mr. 
Whitworth is of ojunion that such honours Avould bo a great in- 
centive to exertion, and wtnild tend in a considerable degree to 
promote the object ho has in view. The writer expresses a h()j)e 
that the Governmciii will provide the necessary funds for endow- 
ing a sufficient number of Professors of Mechanics throughout 
the United Kingdt)m. As the scholarships scheme could only 
come into full operation by degrees, Mr. Whitworth ]>ro]) 08 ed 
to create at once, from the fund ultimately available for the 
scheme, sixty exhibitions or premiums, of the value of £25 each, 
tenable until Aj)ril, 18(51), and placed them at the absolute dis- 
posal of the governing bodies of sovt;ral educational institutions 
and towns which he named, in order that they might award them 
to youths under tw('nty-two years of age, who are thus aided 
to qualify themselves, and have undertaicen to compete for the 
scliolarshijjd of I'lUO in May, 18(51). 
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Htctbimuul iinb clscful ^rts. 

THE -W-HmyORTH GUN AT SIIOEBUKYNESS. 

With a new Whitworth Gun, at Shoobur 3 mpa 8 , has been ob- 
t. lined the longest range on re.c.ord. Tlie piece of ()rdnanco in 
question is a 9-in. steel-rifled 310-|)ounder gun, wx'ighing l itous 
8 cwt. ; breech preponderance, fii cwt.j length of bore, 1-lO OG in.; 
over all, 1G3*80 in. ; calibre, major axis, 9-025 in. ; minor axis, 
8*250 in. ; rifling, Whitworth’s hexagonal, spiral uniform, one turn 
in 171 in. Vent through the eascahle in prolongation of centre 
c»f axis, the hole being ct>vered with a metal tube -catcher for 
naval service. The gun is constructed on the built-up system, 
the inner tube being of Firth’s steel, the same as the Woolwich 
guns. This is covered by a second steel tube, over the rear })or- 
tion of wdiich is a sU^el jachet. Over this again are two jackets 
of Whitworth metal, or steel, compressed by hydraulic pressure. 
This metal can be made of any degree of hardness or ductibility, 
and Mr. Whitworth states that the tensile strengths of cast-iron, 
wrought -iron, and his steel-metal, as used for ordnance, are re- 
spcctivol}’’ as 30, 1(K), and 250. Some preliminary trials of this 
gun were made bj- the Ordnance Select Committee in the middle 
of September last, when, after firing seven rounds, it was teste^l 
by Mr. Whitworlirs machines (which gauge to the ten -thousandth 
jnirt of an inch) for detection of the* slightest enlargement of the 
l)ore, or any ]>crmanont set, Mr. Whitworth considering that the 
first sign of the jdclding of the metal marks the commencement 
of the destruction of the gun, and these delicate testings enable 
the immediate determinat ion of the maximum charge to which the 
gun could he exposed without injury. Tin; measurements showed 
a set of one two-thousandth of an inch at the extreme rear end 
of the chamber, of one seven-thousandtli at the front of the 
chamber, and thence to the. innzzle there was absolutely no 
ditlerence before aiiid after the firing. 'J’he exceedingly minute 
difference shown ma}’ be readil}- accounted for by the wear even 
of the instrument or of the face of the bore, or by compression of 
the mass of inctail. In fact, tlicre was no real or actual disten- 
sion of the bc>r(i. 

Mr. Whitworth’s projectiles arc entirely of iron, hexagonal in 
form, and made spiral f,o follow the rifling of the gun, having a 
windage over the major axis of 0*0G5 in., and over the minor axis 
of 0-070 in. 

In the preliminary trials the projectiles wore of throe kinds, 
viz. : — Common shells, having ]'>aralloi rears, and weighing 290^ lb. 
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empty ; length 31*6 in. j diameter, major axis, 8*9G in. ; minor 
axis, 8*18 in. ; capacity for bursting powder, 18 lb. Common 
Bliell with taper rears, 285 lb. empty : 31 *0 in. long ; in diameter, 
8*96 in. by 8*18 in. ; bursting charge capacity, 18 lb. And 
hollow shot with taper rears, 249 lb. weight ; 24*7 in. long ; in 
diameter, 8'9() in. by 8’ 18 in. Mr. Whitworth’s cartridges are 
Bpc<!ially arranged so that the powder may be ignited well to the 
front first. A thin copjier tube, perforated with a number of 
small holes for half its length, is passed through the centre of 
the charge. Into this at one end is inserted a small funnel- 
shaped ])rimor (‘artridg(‘, containing 120 grains of pow'der, the 
object of wliieh is to ignite the charge of the gun rapidly, and to 
begin to move the jjrojectile before the great exj)lo8ion takes 
place. Disc papier mache wads, weighing 18 oz., and fitting the 
bore, are used, 'riie cxj)erim(*nts on the occasion referred to 
were instituted with the view of asccrbiining the suitable charge 
for the gun, and the dilference of range between shells of 310 lb. 
weight, ha, ring jiaralh;! versus taper cuds, and hollow shot of 
249 lb., having tajjor ends. The elevation was 10 deg. through- 
out, ainl the f<dlowing njsults were rejjorted in tlie Standard at 
the time : — 
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The expcrinionta which took place on Friday and Saturday 
last, November 19 and 20, gave some of the most extraordinary 
results for range ever known. On Friday, the range was at least 
10,300 yards, with a 250 lb. shot, a 50 lb. powder-charge, and a 
maximum elevation of 33 dog. On Saturday, this gun beat even 
its previous performance, and with 33 deg. 5 min. elevation, and 
a 50 lb. charge, threw a 310 lb. shell 11,127 yds. to the first 
graze, being about 1,000 yds. further than any projectile 
was ever hurled by any other gun. In these results we may 
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congratulate Mr. Whitworth upon having obtained ranges which 
we believe to be unapproached by any other gun in the world. — 
MecJuiiUcs* Maijazine, 


niOJKCTll.KS FOK PENETIIATING UNDEll WATEll. 

A TAPEJi has been rt;ad to the llritish Association, ‘‘ On tlio 
Proper Form of Projectiles for Penetration under Water,” by Mr. 
Joseph Whitworth. The author exhibited a photograph showing 
the actual elfect produced on an iron plate in an experiment made 
b}’^ him witli three descriptions of ])rojectiles. The iron jdate 
shown in the photograjjh is JiO in. long, llj wide, and 1'2 in. thick, 
and was immersed in water 39 in. deep. The gun used was the 
1 -pounder, from which all the former experiments were made 
previous to the first penetration of 4-in. armour plates from a 70- 
pounder rifled gun in October, 1858. The angle of depression of 
the gun was 7^ 7* j the distance which the projectile passed 
through the water from the point of entering it to the bull’s-eye 
is 80 inches. No. 1 projectile is Whitworth steel, and of the flat- 
headed form always advocated by the author for use at sea. The 
photograph showed that it was not deflected by passing through 
water. No. 2 shot, with hemispherical form of head, was deflected, 
and struck 9.^ in. above the buU’s-oyo. No. 3 j)rojectile is of white 
cast-iron, commonly called the PiUliser, or chilled shot, and it 
struck 19 in. above the bull’s-eye, its conical form of head causing 
it to rise quickly out of the water. The advantages of No. 1 pro- 
lootile are, first, its power of penetration when fired oven at ex- 
treme angles against armour plates ; secondly, its large internal 
ca]>acity as a shell ; thirdly, the capability of j)assing through 
water and of penetrating armour below the water-line. The No. 
3 projectile is advocated by Major Paliiser on account of its cheap- 
ness and its power of ijenetration, which latter quality, however, 
depends upon its being flr<3d at a near a2q>roaeh to right angles 
against armour plates. Its adoption is also supported by tiie 
Director of Ordnance (at the War Office) and the President of the 
Ordnance Select Committee. The author regretted that he had 
for so many years been so frequently obliged to differ in opinion 
on mechanical subjects with those gentlemen. His objections to 
this projectile are, first, that whcji it is bred at any considerable 
angle against an armour plate its form induces it to glance otf, 
and the brittleness of the metal causes it to break up ; and it is 
to be observed that in naval actions oblique fire is the rule, and 
direct fire is the rare exception. Second, that the brittleness and 
consequent weakness of the metal necessitate a greater thickness 
of the sides, and reduce its internal capacity as a shell. And, 
third, that its form renders it useless for penetration under water. 
If the First Lord of the Admiralty would have a few rounds fired 
at sea from the Whitworth 7-in. gun and the Woolwich 7-in. gun, 
with each kind of projectile, at a range of, say 500 yards, and at 
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various angles, against an armour plate fixed on the side of an ol 
ship, the result would show which description of projectile was th 
best adapted for the service. This power of penetration unde 
water with the flat-fronted projectile, was first brought by Mi 
Whitworth under the notice of the War Ofiice and the Admiralt; 
in 1857, simultaneously with the introduction of armour plating 
and, by desire of the late Lord Hardinge, who was then Com 
mander-in -Chief, a 24-poundcr howitzer was rifled and was sent 
with some projectiles, for trial to Tortsmouth. The experimen' 
was perfectly successful. Captain Hewlett, of the ship Excellent 
says, in his lleport to the Admiralty, .Tanuary 25th, 1858, “ Thk 
penetration into wood at this depth under water has, I believe 
never before been obtained.” In 1854- the matter was broughi 
before the Armstrong and Wliitworth Committee, and an experi- 
ment was made from the Stork gunboat with a Whitworth 70 
pounder gun. On that occasion the projectile penetrated at 3*7S 
ft. under water the side of the Alfred^ which was of oak 24 in. 
hick 


NEW JJLACKFKIAKS liUlI)(;K. 

Tins magnificent Ilridge is exj)ected to be finished to the utmost 
completion of its most ornamental details by May next. The granite 
butt/resses are highly spoken of ; more ma-guilicent have never been 
erected for any bridge iu England. Viewed from any i)oint their 
colossal ])roportiona are in jicrfect harmony with their bulk and 
huge solidity, and it is not overpraising them to say that of their 
kind, aiid for their purpose, it would be difficult to have designed 
iuiything more suitable. In their vastness and strength they 
more resemble the great Egyi>tian works in stone than anything 
else we have yet seen in London. The blocks which compose 
thcjsc massive towers are all of dressed granite, and though 
weighing from 12 to 1 5 tons each, they are fitted together with 
the accuracy of cabinet-work, and, in fact, are able to bear com- 
parison with the granite work of the Thames Embankment itself, 
and more than this it would be impossible to say in praise. 
Each arch of new Blackfriars is built of nine massive wrought- 
iroii ribs sot at a distiince of 9 ft. Gin. asunder. This is a very 
much greater distance apart than that at which those of West- 
minster are set, but, on the other hand, those at Blackfriars are 
very much more than twice as strong, being 3 ft. 10 in. deep at 
the crown of the arch, and 4 ft. 7 in. at the springing, or, to 
speak more plainly, at the point where they rise from the masonry 
of the piers. The cross brjujcs between these ribs are of propor- 
tionate strengtli and depth, and arc placed at intervals at 17 ft. 
apart. Above these, again, come what are termed bearers, and 
bolted over these again will be powerful buckle plates for the 
roadway. These buckle jjlatcs will be thickly coated with 
asphalte, then a layer of hard stone rabble, and over all, the 
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usual granite paving, su^li as that on London Bridge. There 
■will be no test used to prove the strength of the bridge before it 
is opened, simply because the sectional area of the wrought iron 
under each part' is ten times in excess of the strain it would have 
to bear under the most trying exigencies of metropolitan traffic. 
The gradient of the whole bridge will be only 1 in 40, — a great 
relief to traffic, when it is remembered that the rise in the old 
bridge was 1 in 22. The centre arch will have a span of no less 
than 185 ft., the two immediately adjoininix this on either side a 
span of 175 ft. each, while the two smaller arches at the shore 
ends joining the abutments will have a sj^an each of 155 ft. The 
height of the ctmtre arch from the water is to be 25 ft. ; of the 
two next side-arches 21 ft. G in., and of the two shore-arches 
13 ft. 3 in. All the arches will be of a flat elliptical Blia2)e, and 
will give together a water-way more than one-third greater than 
that of the ruinous obstacle which was for so long an impediment 
to the navigation of the Thames. The total length of the new 
bridge will be from end to end ObO ft., or about 60 ft. longer than 
Westminster. Its breadih will bo 80 ft., or almost exactly double 
that of the old bridge. Tho roadway alone is to be 45 ft. wide, 
or about 2 ft. wider than tho whole of the old bridge from out- 
side to outside, and there are besides those to be two footways 
of 17 ft. width each. Tliese dimensions would almost sufficiently 
show of thomselvcB what a spacious and noble strntituro tho new 
bridge is to bo ; but the best idea of tho real magnitieence of its 
proportions is to ho got on its west side, wdiere the two Surrey 
arches jire completed, The grace of its linos and tho whole style 
of its design can hardly be overpraised. — Tiinvif, ahridjod. 


THE THAMES EMUANRMENT. 

As far as it has gone, the Tlmne.s Erri)»;inkinont is a very 
beautiful ])ioco of work, ami as a groat link in tlio promised 
chain, it is deserving of all ])raise. The dosign.s for tlie Thames 
Embankment, as now constructed, both on the north and south 
sides of the river, are entirely original having been ])rejKired for 
the Board by their engineer, Mr. J. W. Ba/.algette, and Jij)pr()ved 
and adopted by them. Tliose for the north side \vi‘re eoin])leted 
and contracts let and the works commenced in Pebruarv, 186 1-. 
The works for the south side were cornmeueed in September, 
1865. 

Only those who inspect it from an engineering and architectural 
point of view can appreciate the difficulties tliat had to bo over- 
come in its construction, and the exquisite linisli with which tho 
works have been perfected. In the opinion of engineers, both 
English and foreign, there has seldom been so colossal a work in 
granite put together with the same completeness. It literally 
fits with the neatness of cabinet-work, and some of tho landing, 
stages and piers will remain as standards of what such works 
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slionld bo. Some idea may be formed of the magnitude and im- 
portance of the undertaking when we say that a river-wall in 
granite eight feet in thickness has been built so as to dam out 
nearly 300 acres of the river ; that this wall is nearly 7,000 ft. 
long ; that it averages more than 40 ft. high, and its foundations 
go from 16 to 30 ft. below the bed of the river. In the forma- 
tion of this wall and the auxiliary works of drainage, subways, 
and filling in with earth behind it, there liavc been used nearly 
700,000 cubic feet of granite, about 30,000,000 bricks, over 
300,(X)0 bushels of cement, nearly 1,000,000 cubic feet of con- 
crete, 125,000 cubic yards of earth have had to be dug out, and 
no less than 1 ,200,(X)0 cubic yards of earth filled in. Such stu- 
pendous quantities of material exj^nded over so short a space of 
ground have never been heard of till now, and would, if so em- 
ployed, have been equal to building half-a-dozen structures like 
the Great Pyramid. 

The Northern Embankment, wbicb extends between West- 
minster and Illackfriars Bridges, is let in three contracts ; the 
aggregate length being 6,640 feet, and the cost of the works as 
tendered for £875,000. The Southern Embankment extends 
from Westminster Bridge up the river towards Vauxball Bridge, 
and a portion of the works consists in widening and a part in 
narrowing the river. The total cost of this contract is £309,000, 
Iho lengtii of the new roadway from Wc'stminster Bridge to 
Vauxhall Bridge being 5,000 ft., and its width 60 ft. The foot- 
way from Westminster to Lamladh Bridge, in front of St. Tho- 
mas’s Hospital, was oj)encd to the jiublic in March last, and has 
been very much used by^ them since that date. The paved 
footway next the river, from Westminster Bridge to the Temple, 
on the Northern Embankment, together with the Westminster 
steamboat-pier have likewise been opened. The approaches to 
the footway are from Villiers Street, Wellington Street, and 
Essex Street, Strand, and at a subsequent period, which is not 
stated, the road will lx*- continued from the Embankment along 
the new street to the Ma.nsion House ; altogether 37 acres of 
laud being reclaimed from the mud and slime of the river side by 
the Embankment. These are to be laid out in aj^proaches, 
ornaincnhil grounds, gardens, and houses. 

The end of the Emhfuikmeut next to Westminster Bridge, and 
for a long way past Whitehall, is finished, with the exception of 
the roadway. As a st,eamboat-pier for arrival and departure, it 
is now open to the public. A noble flight of stone steps, 40 ft. 
wide, will give entrance from Westininsler Bridge to this portion. 
As far as it has yet been constructed, there are six ])ier8 along 
the face of the Embankment, — one at Westminster, for steam- 
boats ; one at York (late, for the landing of small boats ; one at 
Hungerford, extending on each side of the piers of the present 
bridge, for steamers ; one at the Adelplii, for small boats j one 
at Waterloo, for steamers ; and one at Temple Gardens, also for 
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Bteamers. Small boats will be at liberty to use these landing- 
places, but York Gate and the Adelpbi are built especially for 
their accommodation. York Gate will be one of the prettiest 
stations on the bank, but the landing-place at Temple Gardens 
will be of its kind unsurpassed. The great frontage of this 
pier — nearly fiOO ft. — the vddth of its stone stairways, the 
solidity and height of its abutments or terminals, and, above all, 
the carved granite arch which will give access to it from the 
land, will make this station one of the moat conspicuous orna- 
ments of the river. The arch which leads to it is a triumph of 
granite work. All the piers and landing-places are of different 
designs, though they mostly sill keep the saiiie tyj>e of massive 
and enduring archit-ecture, as befits a great work designed to 
last for centuries to come . — I hid. 


THE HOLBORN VIADUCT. 

This grand work is nearly completed. Its leading features are 
as follows: — The Ilolbom Viiiduct itself will be 1,400 ft. long 
from end to end, and a little over 80 ft. wide. Of this space 
50 ft. is given to a roadway throughout, and 15 ft. on each side 
for footway s. The Viaduct forms a gentle curve from the western 
end of Newgate Street, and then is continued in a straight line 
to the western side of Farringdon Street, occupying nearly the 
whole of the 8j»ace which recently formed Skinner Street and a 
small portion of the churchyard c»f St. Sepulchre. From Far- 
ringdon Street westward it is carried by a gentle curve to the 
end of Hatton Garden, occupying the sites of the houses which 
formerly stood on the south side of llolborn Hill, the greater 
portion of the old roadway, and a large part of the churchyard 
of St. Andrew’s, Holbom. For all pur})oses of traffic the road 
may be called a level, only sufticient inclination Ixiing given to 
insure the surface drainage running off. The Viaduct is built 
on a kind of double system of arches. Those which support the 
roadway are jdain solid double archways of 24ft. span, and built 
of the same strength as ordinary railway arches. The footways, 
however, are sui)ported by a system of, so to speak, cellular 
arches. These are 10 ft. diameiur, and rise from one tier to three 
tiers. At the commencement of the incline, where the dip down 
is slight, there is only one tier or ground-floor of these footway 
arches ; hut as the descent goes on increasing with the slope of 
tho hill, it becomes necessary tidd another tier of arches above 
the first in order to keep tho surface of the Viaduct at its proper 
level. Thus, at one, the deepest, part at tho foot of the liill there 
are three tiers of these cellular arches, one above another. All 
these arches are lofty, clean, and well ventilated, and will bo 
used as cellars to the warehouses which will be built up by the 
side of the Viaduct. In front of the cellars, and between them 
and beneath the main road on either side, runs a subway along 
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tho whole length of the Viaduct. This suhwjijr is high 

and 7 ft. wide. It has three rows of cast-iron brackets along its 
sides — one for gas-jjipes, one for water, and one for telegraph 
wires. Thus these at any moment can be reached and repaired 
without in any way interfering with the footway above. The 
sewage is provided for along the centre roadway in a similar 
manner. All the brickwork of these portions of the structure is 
most massive. In some parts tho rings of the arches are as 
much as eight bricks thick, an ample guarantee of their strength 
when it is remembered that the Board of Tmde only exact live 
rings of brickwork for a railway arch. In every case tho foun- 
dations for tho masonry have been taken down to the London clay, 
and bedded in 4 It. of solid concrete. In some cases tho clay 
was easily reached ; in others more than 30 ft. had to be excavated 
before it was got at. 


THE METUOPOLITAN MAIN nilAlNAGE. 

The Abbey Mills Pumping-station, at West Ilam, near Strat- 
ford-at-the-Bow, has hum opened. Tlie immjnng-station at 
Abbey Mills is a most important portion of the scheme for the 
main drainage of London. It will be remembered that one pro- 
minent feature of the design is the attem j>t which has been made, 
as far as possible, to remove the sewage by gravitation, and thus 
to reduce the pumping to a minimum. It is, however, impos- 
sible for sewage to fall by gravitation for a distance of ten or 
twelve miles from districts which are low'cr than or near the level 
of the river, and yet at their outfall to be delivered o,t the level 
of high w'atcr without the aid of pain ping. Thus it happens that 
all tho sewage on the south side of the Thames, and tho sewage 
of a portion of the north side, has to be lifted, and for this pur- 
pose there are four pumping stations, two on each side of thjS 
river. Of those on the south side, one is situate at Deptford 
Crtjek, of otK) noinimil horse-power, and the other at tho Cross- 
ness Outfall, which is also of bOO nominal horse-power. Of the 
two on the north side, tho largest and most important is that 
of tln^ Ahhey Mills, which is ll lO nominal horse power. The 
fouith will he the smallest station, of 210 nominal liorsc-powcr 
only, and situated at Pimlico. The Abbey Mills pumps wdll lift 
the sewage of Acton, Hammersmith, Fulham, Shejihcrd’s Bush, 
Kensington, Brompton, Pimlico, Westminster, the City, White- 
chapel, Stepney, Milo End, Wapping, Liniehouse, Bow, and 
Poplar, being an area of twenty-live siiuaro miles, and a 
height of thirty-six feet from the low-level to the high-level 
sewers. 

The whole of the very extensive works contained in the Abbey 
Mills Pumping-station have been constructed after the designs of 
Mr. J. W. BazalgettOjC.E., Engineer-in -chief to the Metropolitan 
Board of Works, and under the personal superintendence of Mr. 
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Edmnnd Cooper, the resident Engineer. The buildings have been 
erected by Mr. W. Webster, contractor, of London. The engines, 
boilers, and pumping machinery have been made and erected by 
Messrs. Rothwell and Co., of the Union Foundry, Bolton, Lanca- 
shire, ono of the oldest engineering establishments in the country. 

The station covers an area of seven acijos, divided into two 
portions by the northern outfall sewer, which passes diagonally 
across it on an embankment raised about 17 ft. above the surface. 
On the south-west side of the embankment stands the engine 
and boiler houses and chimney-shafts, together with the coal- 
stores and wharf for landing coals and other materials from 
Abbey Crock. On the north-east side of the embankment are 
the cottages for the workmen employed on the works, and a re- 
servoir for storage of water to supply the boilers and condensing 
water for the engines. The engine and boiler houses form one 
building, the engine-house being arranged on a plan in the shape 
of a cross, and the boiler-houses forming two wings extending 
north-west and south-east of the north-eastern arm of the cross. 
The extreme dimensions of the building, taken across two of 
the arms, is 1‘1<2 ft., 6 in. ; the width of each arm being 47 ft. 
fi in. Bach of the two boiler-houses measures 100 ft. in length 
by 02 ft. in width ; and there is a workshop situated between 
the two, measuring 49 ft. 6 in. by 33 ft. The engine-house 
consists of four stories in height, two of whicli are below and 
two above the surface of the ground, the height of the two 
lower stories being 38 ft., and that of the two above ground, 
measured from the engine-room floor to the apex of the roof, 
being 62 ft. At the intersection of the four arras of the cross 
the building is covered by a cupola of an ornamental character, 
rising to a height of 110 ft. from the engine-room floor, and at 
each of the internal angles of the cross rises a turret in which 
is formed a circular staircase giving access to the several floors 
of the building. The boiler-houses are of one story above the 
finished ground level, the boilers and stoking floor being below 
that level. The totol height from stokehole floor to apex of 
roof is 33 ft. The style of building ado])tcd is mixed, and the 
decoration consists of coloured bricks, encaustic tiles, tmd stone 
dressings, carved work being introduced at the caps of piers and 
columns. The chimney-shafts, of which there arc two, one on 
each side of the engine-house, are 209 ft. in height from the 
finished surface, and 8 ft. internal diameter throughout. They 
are externally octagonal in plan, rising from a square battered 
base. They correspond in style with the main building, and are 
similarly enriched with coloured bricks and stone dressings, and 
are capped at the top by an ornamental cast-iron roof, pierced 
with openings for the egress of the smoke. The foundations of 
brickwork and concrete extend to a depth of 35 ft. below the 
finished surface. 

The engines, which are about 1200-hor8e power, are eight in 
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number, of the class known as single-cylinder condensing beam- 
engines, each having a cylinder 54 in. in diameter, with a stroko 
of 9 ft., working two double-acting pumps, 4 ft. diameter, with 
a stroke of 4.i ft. direct from a strong cast-iron beam 40 ft. long 
by Gft. deep in the middle, jjlaced over-head upon very richly 
ornamented cast-iron entablatures and columns. To case the 
working of the pumps, there is placed in the centre of the 
engine-house, below the floor, a large cast-iron air-vessel, 13 ft. 
diameter and about 20 ft. high, through which the sewage is 
pumped into a cast-iron tube or culvert, 1 Oi ft. diameter. There 
is also a iW-wheel, 28 ft. diameter, weighing about 40 tons, 
attached to each engine ; and to supply ihem with steam there 
arc sixteen boilers, 30 ft. long by 8 ft. diameter. Any one of 
the engines, when in working order, is capable of pumping 
1,000,000 gallons of seAvage per hour. 

The sewage is brought into the pump-well, which forms the 
lowest story of the building, from the loAV-level sewer, hut, 
before adtnission, is strained of any extraneous matters which 
maybe brought doAvn Avith it, and Avhicli would either not pass 
or be detrimental to the ] mm])- valves, by means of cages of 
wrought-iron bars, which are placed in chambers in front of the 
engine-house, and Avhich are ca])ahle of being lifted and emptied 
when full. The building containing the machinery and ap- 
pliances for this purpose stands in front of the eentro of the 
cngiiK'-house, and from the chaiiihers beneath it u.ro three 
sewers conveying the sewage, after being strained, to the purnp- 
wclls in three of the arras of the engine-house. From the 
sewage-well the Avat^r is lifted tUrougli rectangular cast-iron 
pipes, situat-e at the sides of the building, into the sewage- 
]:)um])B, and it is from them forced through east-iron cylinders 
() ft. in diameter, running along the centres of three of the arms 
of the building, ami below the engine-room floor into the largo 
cast-iron air-vessel in the centre of the building. From this 
vessil the sewage is lift-od by the power of six enginos, and 
forced, through the huge iron culvert above mentioned, into the 
outfall sewer, arrangements being made at its junction thercAvith 
for regulating the discharge. Provision is made for disconnect- 
ing any of the {mnips from the discharge culverts. The boilers, 
of Avhitli there are sixteen, are arranged side by side in the 
length of the Imilding, eight in each house, the stokehole ex- 
tending from end to end at the rear of the building. The 
boilers are Cornish cylindrical, 8 ft. in diameter, 30 ft. long, 
with two tubes, each 3 ft. 3 in. diameter, discharging into the 
main flue running at the back of the boilers, and extending on 
each side to the chimney shafts. — Illusi/raied London News. 
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THE ST. PANCRAS TERMINUS OF THE MIDLAND RAILWAY. 

This magnificent Terminus has been completed. At its 
entrance the rail level is 17a ft* above that of the road and the 
adjoining streets. At the frontage the height is 12 ft. above the 
Eustoii itoad. The opportunity thus opened has been taken ad- 
vantage of, and turned to good account in cellarage. In that 
under the terminus cast iron columns, about 12 in. in diameter, 
being used instead of brick piers ; these columns being put upon 
brick piers, csn)ped with stone. There are in all about 700 
columns, ranged in rectangular lines, and the largo space over 
which these columns extend, is about 700 ft. by 210 ft. On the 
top of these columns are placed wrought-iron girders, about 2 ft. 
deep, tlie main girders running across the building, and having 
cross girders between them, the flooring being made of Mallet’s 
buckled j>ljites, which coni\ect all the main and cross girders to- 
gether. The main and cross girders f^ke their bearing upon the 
columns, and are consequently all*of a uniform span, thus ren- 
dering the manufacture of so large a quantity of similar work 
simple and osisy to contractors. It was at once seen by the 
engineer that Ihese girders would form a most excellent tie to a 
largo arched roof ; and accordingly, a roof was designed which is 
the lanjent ainglo njtan in ih-e world. Those most nearly ap- 
proatjhing to it, though of diflerent construction, arc the roof of 
the Hiding School at Moscow; and that of the Birmingham 
Station roof. The tie in this roof being completely tied, there 
are no tie-rods, ring.])osts, or other fittings, which detract con- 
siderably from the appearance of a struefure of this kind. The 
cdoar span is 2 10 ft., H]>riiiging from ]»latf()rm hsvel, and the rib is a 
four-centred arch, Gothic in cliaracdor. The height from platform 
level is 00 ft., and the total depth of roof GOO ft. The princq^al 
ribs are composed of j>lato flanges with diagonal lattice bars con- 
necting thi.‘m,^tlie f-otal length of each main rib being G ft., and 
are placed at. a distance of 20 ft. t in. apart, centre to centre. 
Tl’he ends of ihese ribs are connected to the transverse girders, as 
before stated. It should be noticed that provisif)n has been made 
in the transverse girders not only to take the thrust of the roof, 
but strength enough has been given to them to carry the weight 
of the platform, rolling load, and ballast. Between the main 
principals are i>lacod tliree intermediate ribs to 8ui)port the plank- 
ing, &c., at c(iual distances of 7 ft. 4 in., and the whole is braced 
together by trussed purlins, which occur at equal distances of 
17 ft. 6 in., and correspond to the vertical joints of the arched 
main ribs. The arched main and intermediate ribs carry the 
jntters, which form a springing for sash frames, and about 70 ft. 
)f each side from centre of the roof is glazed, and the remainder 
30ing slated on boarding. For about 30 ft. from the springing 
it each side the main principals are made of plate and angle iron- 
work instead of lattice-work, and is fastened to a plate box which 
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rests on the walls, and is well secured by holding down bolts to 
anchor plates built in the foundations of the walls. We notice 
that provision has been made in the two end main ribs for takinjir 
the horizontal thrust in the gable end, occasioned by the wind. 
These two principals are placed 14 ft. 8 in. apart, and are braced 
together horizontally. 

Although the space of this roof is large, yet there are several 
elements of economy in its construction as compared with other 
roofs of large span. In the first place, the tie is provided for it 
in the girders which support the flooring. Secondly, there is no 
wrought work in forging, turning, and screwing, and the fitting 
of gibs, cottars, and fastening requiring expensive workmanship, 
but the whole is formed of riveted plate ironwork, such as is 
employed in ordinary bridges. Thirdly, the side walls are not 
required to support the weight of the roof, and are therefore made 
much lighter than would be necessary were the great weight of 
the roof home upon the walls. And, fourthly, no provision is re- 
quired for expansion by temperature, the effect of expansion being 
a slight elevation in the crown of the roof. Tims the complica- 
tions of roller frames and adjusting bearings are avoided in this 
construction . — Abridged from the Mechanics' Magazine, 


NEW METROPOLITAN MEAT AND POULTRY MARKET, IN 8M1THPIELP. 

This much -needed Market has been completed and opened for 
business. In 1860 the Corporation obtained an Act for erecting 
market buildings on the site of Smithfield, and in the following 
year they procured one giving them power to abolish Newgate 
Market. A design was prepared by Mr. Horace Jones, the City 
Architect, and tlie building has been erected by Messrs. Browne 
and Robinson. Perhaps the most important element in the whole 
scheme is that the basement story of the market is a “ through” 
railway station, from which there will be communication, not 
only with all parts of the country, but with all the suburban 
lines. The first step taken to prepare the site was in the shape 
of extensive excavations, by certain of the railway companies. 
About 3,500,000 cubic feet of earth, weighing about 172,000 
tons, had to be removed. When this was done, 21 main girders 
were carried across the entire width of the excavation, 240 ft., 
on wrought iron stanchions. On the main girders were laid cross- 
girders, 2 ft. 6 in. deep and 7 ft. 6 in. apart. Between the latter 
brick arches were turned ; and concrete and asphaltc were set in 
above to form a roof for the railway and a bedding for the wood 
pavement of the market. In these foundations there are five 
miles of iron girding carried on no fewer than 180 wrought-iron 
stanchions, and retaining walls of considerable thickness rise all 
round. 

The market is a parallelogram, 631 ft. in length by 246 ft. in 
width, and covers 3^ acres. The style would probably be called 
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Italian, though it resemblea more the Benaissance architecture of 
France. The prevailing feature is a series of arcaded recesses 
between Doric pilasters, fluted on the upper two-thirds, and ele- 
vated on pedestals. The general height of the external wall is 
32 ft. Between the pilasters, which are of Portland stone, the 
recesses are built in red brickwork. The semicircular heads of the 
arches are flllod in with rich iron scrolls. The keystones of the 
arches are richly carved. Under the iron openings are windows 
with stone sills and trusses, architraves, and cornices. At the 
angles of the building are four towers of Portland stone. The 
lower story, or vertical compartment, of each tower is square, 
with double pilasters at the corners, and a carved pediment on 
each face. Above this height the towers are octagonal. The 
junction between the square and the octagonal portions is effected 
by stone grilHiis, tlio supporters of the City arms, in a couchant 
position. There are windows with carved friezes on each face of 
the octagon. The dome crowning each tower is pierced on four 
sides by dormer windows, and above is a lantern, surrounded 
by an oriuimental railing. 

The best points of architectural effect are the two facades 
of the public roadway, which runs across the market, and 
divides it into two e<iual parts. Tins roadway is 50 ft. 
wide between the double i>iors, which carry a richly-moulded 
elliptical arch and jKjdimcnt of cast iron. Over each double 
pier is an emblematical ligure, sculptured in Portland stone, 
representing one of the four principal cities of the United 
Kingdom. Those on the south front represcuit London and 
Edinburgli ; those on the nortli Dublin ajid Inverpool. The 
sides of the roadway are shut oil* from the market by an elabo- 
rate screen of open ironwork 1 1< ft. high ; and at its intersection 
by the central avenue, which runs cast and west, the market is 
clos(?d by gates of ornamented iron -work, having enriched iron 
spandrils and semhnrcular heads, simihir to those on the arcades 
outside. Towards the north end of the roadway is a gate giving 
access by a double staircase to Pm- railway department below. 
In the northern quark?r of the building are also the post and 
telegraph ofli(M.?s and rooms for the market oliicers. The gates 
at the east and west end entrances — the main entrances to the 
buymg and selling parts of the market — are 25 feet high and 
19 it. wdde, and each pair weighs 15 tons. The ironwork is in 
very elaborate scrolls, and strikingly handsome. The central 
avenue inside is 27 ft. wide, and there are six side avenues, each 
of a width of 1 8 ft. The shops arc arranged on each side of 
those passages, which, crossing from north to south, intersect 
the central avenue. One bay at the eastern end of the market 
is reserved for dealers in poultry and game, but no fisli or vege- 
tables will be sold in the market. There are 1G2 shops in the 
market. With the view of securing the best possible light and 
ventdatioii, the Mansard form of roof has been used throughout. 
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The lower part of this covering is filled in with broad glass 
louvres, so placed that, while air is admitted freely, the direct rays 
of the sun are kept out. The effect was tested by thermo- 
meters during the extraordinary heat of last summer, and it was 
found that the interior of the building was generally 10 degrees 
cooler than the temperature in the shade outside. Some might 
object to the quantity of wood in the roof as being dangerous in 
case of lire below. There are, however, 12 hydrants on the floor 
level, which will always be at high pressure, and which will bo 
kept in almost constant use washing the avenues and shops. 

When the meat arriving in by rail reaches the dep6t under- 
neath the market, it is raised to the level of the floor-way by 
powerful hydraulic lifts. The Metropolitan, the Midland, the 
London Chatham and Dover, and the Great Western Hallways 
have direct communications with the depot. The passenger 
trains of the Metropolitan run through it every two minutes, 
and the Great Western Company have an extensive receiving- 
store for goods there . — Ahritiged from the Times. 


IRRIGATION OP UPPER LOMBARDY. 

A PAPER has been read to the British Association “ On the 
Irrigation of Upper Lombardy by New Canals to be derived 
from the Lakes Lugano and Maggiore,” by Mr. P. Le Neve Foster, 
Jun. The author, after referring to the high pitch of perfection 
to which irrigation in Lombardy has been carried, pointed out 
that, although the lower ])art of Lombardy is well watered by 
existing canals, the whole tract of country to the north of Milan, 
exten(^g to the foot of the hills of Varese and the Brianza, is 
too high to be watered by them, and is almost unirrigated. He 
then described the technical details of a scheme undertaken by 
Signori Villoresi and Meraviglia, by which it is proposed to irri- 
gate the higher lands by canals from the Lake Lugano, and the 
lower lands by canals from Lago Maggiore, this lake being 
situate at too low a level to water the whole region, while the 
supply from Lugano is not more than sufficient to water half of 
the whole district. Permission has been obtained from the Swiss 
Government to store up the flood-waters of Lugano, and regu- 
late their discharge for use in droughts. The same system will 
be adopted in reference to Lago Maggiore, and works for this 
purpose, consisting of dams, gates, and locks, will be erected in 
connection with both lakes. The waters will be distributed by 
principal canals — flve in number, secondary canals, commun^ 
canals, and private canals. The total number of the works to 
be constructed, such as locks (of which there will be forty-seven), 
bridges, aqueducts, syphons, &c., will be about 260, and the 
canals are estimated to supply 8,()00-horse power for mills, &c., 
and to irrigate and thus improve the agriculture of 400 com- 
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munes. The cost is estimated at two millions and a quarter 
sterling. One of the most remarkable features of the scheme 
is the manner in which it is proposed to raise the capital. Con- 
sorziij or companies of consumers of water, are to be promoted 
by the local .authorities. In this manner, the provinces, com- 
munes, and other corporate bodies bind themselves to take a cer- 
tain quantity of water, either by ]>ayment of a fixed sum down, 
or by annual payments, which payments they are able to gua- 
rantee from the receipts they will derive from the sale of the 
water to the various consumers, or, if necessary, from their other 
sources of revenue, and the capital is raised on bonds issued on 
this basis. The concession is granted for ninety years, after 
which the wcirks become the property of the State. The works 
were comnicneed iu autumn. 


TUUK-WELLS. 

This new arrangement for obtaining Water was described in 
The Year-Book of FacUy 18ti8. Mr. J. S. Norton, of La Belle 
Sauvage Yard, Ludgate Hill, the patentee of the Tube- Wells, 
has addressed a letter to tho 2Vn*cs, in which he embodies the 
details of his owu j»atcnt, as well as those of another inventor. 
The Gotrimuni cation is as follows, abridgcnl : — 

“Your New South Wales correspondent’s letter, which ap- 
peared in your columns of the 4th inst,, contains a description of 
a Tube-well exhibited at a local agricultural show. In this de- 
scri])lion he draws some comparisons with my j)atent, designating 
it ‘ the now notorious Abyssinian tube- well,’ but which compa- 
risons, coupled with his remarks, are calculated, if left uncon- 
tradicted, to be very i>rojudicial to the reputation of my wells. 

“ He states that my wells cannot be made available beyond 
28 feet. Ue is correct so far, that with an ordinary sucticn- 
pump this would be the case, but he is wrong in inferring that 
1 have n© other appliance than a common suction-pump. 

“ I have patented various arrangements for raising water any 
reasonable depth from my patent tnbe-wells. I accomplish this 
by simply converting a short ijiece of the well-tube itself into 
the working barrel of a pump, by lining it with copper, and 
fixing therein a bucket and lower valve, so constructed that they 
can at any time when needed be brought to the surface for 
inspection or rejuiirs. 

“ This working barrel I place about 25 ft. from the lower 
extremity of the tube, and drive the same in the usual way, 
adding lengths of tube until water is reached ; the necessary 
length of rods to connect the bucket with the handle at the sur- 
face is all that is required to bring the water up. 

“ Your correspondent further observes that the invention to 
which he refers supersedes mine, from the fact that it will peno- 
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trate rook. Allow me to state that in October, 18G7, and Feb- 
ruary, 1868, 1 patented a plan for penetrating my patent tube- 
wells through rock, which is in some respects similar to the one 
described by your correspondent, and which latter appears only 
recently to have been brought out. My plan is, however, more 
expeditious, as I dispense entirely with the tedious process of 
bringing the tool to the surface in order to extract the particles 
of rock.** 


rr DOLING IRON. 

A PAPER has been read to the British Association “ On Pud- 
dling Iron,*’ by Mr. C. W. Siemens. The author began by 
observing that, though cast-steel had reeently been introduced 
to a great extent for structural j>urpoBea, the production of 
wrought iron and steel by the puddling process still ranked 
among the most important branches of British manufacture, 
the quantity turned out per y^ear exceeding one and a half 
million tons, and representing a money value of about nine 
millions sterling. Notwithstanding its importance and the in- 
teresting chemical problems it involved, the puddling process 
has received less scientific fittcntion than other ])rocesse8 of 
more recent origin and of inferior importance. The analyses 
made by ]\l(!«srs. Oalvert and Johnson, of Manchester, of the 
contents of a puddling-furnace during tlie dillerent stages of 
the process had, however, supplied most valuable information, 
which was eontiriued by the investigations of Messrs. Price and 
Nicholson and M. Lan, and from which Dr. Percy had drawn 
several im])ortant general conclusions that had only to he fol- 
lowed up and supplemented by some additional chemical facts 
and observatioTvs, in order to render the puddling ]»roeess per- 
fectly intelligible, and to bring into relief the defective manner 
in which it was at jjresent carried out. It ap2>eiired from the 
investigations above referred to, that the molten ])ig-iron in the 
puddling-furnace was mixed intimately in the lii'si place with 
fused oxides of iron or ‘‘ cinder,** derived partlj- from tlio lining 
or “fettling** of the cast-iron ]>uddliijg-cliii.m])i’r, and partly 
from iron oxides of dillerent kinds thrown in with the charge. 
On forming, by means of the rabble, an intimate mechanical 
mixture between the fluid cast metal and ttie cinder, the silicon 
contained in the iron was first attacked, and was rafiidly re- 
moved, passing into the cinder in the form of tribasie silicate of 
protoxide (3 Fe O, SiO.^). After the removal of the silicon, the 
cinder next acted on the carbon of the pig-iron. TLo mass 
foamed or “ boiled’* violently, giving off carbonic oxide, which, 
in rising in iiiiiuiiierable bubbles to the surface of the bath, 
might be seen to burn in an ordinary puddling-furnace with the 
blue flame peculiar to that gas. It was popularly believed that 
the oxygen acting on tlie carbon and siheon of the metal was 
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derived directly from the flame, which should on that account 
be made to contain an excess of oxygen ; but the very appear- 
ance of the process proved that the combination between the 
carbon and oxygen took place throughout the body of the fluid 
mass, and was to be attributed to the reaction of the carbon 
upon the fluid cinder in separating from it metallic iron. It 
had been argued, however, that the oxygen might yet be derived 
indirectly from the flame, which might oxidize the iron on the sur- 
face, forming a fluid cinder that might become transferred to the 
carbon at tlio bottom, in consequence of the general agitation 
of the mass. This view tlie author was in a position to dis- 
prove from his recent experience in molting cast steel upon the 
open flame bed of a furnace, having invariably found that no 
oxidation of the unprotected fl.aul metal took ])lace so long a.s it 
contained carbon in however slight a i)ro])ortioii ; and sup- 
ported by this observation, he felt convinced that the re- 
moval of the carbon and silicon from pig-iron, in the 
ordinary puddling or “ boiling ” process was ellcctod en- 
tirely by the iron oxides added to the charge or molted 
down from thc! “fettling** of the sides of the puddling- 
chamber, and that tbe waste of iron by the oxidizing action of 
the flame commenced only after malleable iron bad been already 
formed. It followed that if the spongy malleable iron were not 
wasted by the flame after it laid “ coirie to nature,” the weight 
of puddled iron produced should greatly tsxceed that of the pig- 
iron employed. The fluid cinder might be regarded ns approach- 
ing the composition of magnetic oxide of iron (Fcr ().|) ; and in 
taking the usual t*(|uivalents, Fe--::8 and Si- it \vaH(‘vident 
that for every d x i)0 grains of silicon abstriieti'd from the 

metal, 9x-vS--i!r)2 grains of metallic iron were liberated from 
the cinder; and, similurly, for every G x grains of carbon 
removed from the metal, 28 x a- 81. grains of iron were liberated 
and also added to the charge. AHSunjing ordinary f(,»rge pig 
to contain about a per cent, of carbon and a per cent, of sili- 
con, it followed tliat, in removing this silicon and carbon by tho 
puddling process, lS-9 2)er cent, wl* metallic inm was added to 
the charge, making a total increase of .18*9 — (>™12-9 per cent. ; 
while the actual yield of j)uddled iron was in practice about 12 
per cent, less than the weight of tho pig-iron employed. Thus 
a charge of 120 Jb. of grey pig-iron ought to jjroduce 474 lb. of 
puddled bar ; while the yield in practice seldom exceeded a 701 b. 
In. order to realize tlie theoretical result, it wsis, of course, neces- 
sary that a sufficient amount of iron oxide should bo added to 
the charge to efiect the oxidation of the carbon and silicon, and 
to form tribasic silicate with the silica produced. This amount 
calculated as magnetic oxide was about 139 lb. i)or charge— a jjro- 
portion of “fettling** tliat was generally exceeded in present 
practice. The author referred next to the elimination of sulphur 
and phosphorus, and suggested that the crystals of metallic iron 
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whioli formed throughout the boiling mass as it “ came to nature,” 
were probably chomically pure, and that the freedom of the re- 
sulting metal from impurities depended mainly upon the tem- 
perature, which should be high, in order to ensure the perfect 
fluidity and cornjdcte separation of the cinder; and he summed 
up with the conclusion that the process of puddling as at present 
practised was extremely wasteful in iron and fuel, immensely 
laborious, and yielding a metal only imperfectly separated from 
its impurities. Hr)w nearly it might be possible to approach the 
results indicated by the chemical reasoning that had been 
brought forward he was not pre])ared to say ; but that much 
might bo done had been proved by the results of eighteen months* 
working of a puddling-furnace which had been erected to his 
designs at the works of the Bolton Iron and Steel Company, in 
Lancashire. This furnace consisted of a puddling-chamber of 
the ordinary form, heat-<*d by means of a regenerative gas-fur- 
nace, — an arrangement of which the principle was now well 
known. The chief advantsiges of this method of heating were, 
that the heat could he raised to an almost unlimited degree ; that 
the flame could he made at will oxidizing, neutral, or reducing, 
without affecting the temperature ; that indraughts of air were 
avoided ; and that the gaseous fuel was free from the impurities 
which were carried over into fhe pnddling-chamher from an 
ordinary fire-grate. The results of the practical working of the 
furnace had been most satisfactory. Tlie yield of puddled bar 
was always within one or two jier cent, of the weight of pig-iron 
employed, and not unfrequently exceeded it, while the cost of 
fettling was no greater than in the other puddling-furnaces in 
the works ; and, owing to its facility of management and un- 
limited command of heat, the gas-furnace was found to be cap- 
able of tuniing out easily eighteen heats in twenty -four hours, 
while in working the same quality of iron twelve heats were the 
limit of production in the ordinary furnaces. The iron puddled 
in the gas-furnace had proved, as might bo expected, much bet- 
ter, more uniform, and more free from cinder than that from the 
common puddling-furnaces. The consumption of fuel could not 
be directly measured, as tlie furnace drew its gas from a flue which 
Bup}>lied at the same time several reheating furnaces ; hut there 
could be no doubt, from extensive exiierienco in the working of 
similar furnaces for reheating iron, for glass -making and for other 
purposes, that, it would be little, if at all, greater in quantity 
than one-half the consumption of a puddling-furnace fired 
directly in the ordinary way, while a very inferior class of fuel 
might bo used. No repairs hod been necessary since November 
last, and tbe roof was reported to be still in perfectly good con- 
dition. In conclusion, the author strongly recommended that in 
the working of the gas puddling-fnrnacc, the pnddlers should be 
employed in three separate shif^ of eight hours each per day of 
twenty -four hours each, each shift representing as many heats as 
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are now turned out in twelve hours ; and ho suggested that the 
labour of the puddler might he still further reduced with ad- 
vantage by the introduction of the mechanical rabble. Several 
of these puddling-furnaces had been erected abroad, and they 
were also being taken up in England by the Monkbridgo Iron 
Company, Leeds, and a few other enterprising firms. 


CAST-STEEL. 

(Communicated to the Times.) 

Not long ago one of your Correspondents gave an account of 
a visit to Krupp’s Works, at Essen. He saw the Casting of a 
16-ton Ingot of Steel, and I have reason to know, accurately 
described the process. The metal was molted in crucibles, as in 
the old and common process of casting steel at Sheffield. The 
organization was so perfect that hundreds of crucibles were ready 
to bo taken out of the furnaces at the same time, and the molten 
contents of each were poured in quick succession into a cf)mmon 
receptacle. This done, the metal was immediately let out from 
that receptacle into the ingot mould. At the International 
Exhibition of 1862, Krupp exhibited ingots of cast-steel so 
produced, which surprised and delighted every person experienced 
in the casting of stool. A single ingot weighed upwards of 20 
tons, and subsequently, at the International Exhibition in Paris 
in 1867, an ingot of much greater weight was shown by Krupp. 
Those ingots were not only large, but sound, and it was this 
combination of qualities, enormous dimensions, and entire 
soundness, which made them so remarkable. 

I have great satisfaction in informing you that similar ingots 
of cast-stecl are now produced in our own Sheffield, and precisely 
in the same manner as at Essen. I have had ocular demonstration 
of the fact on the occasion of a recent visit to the well-known 
Steel Works of Messrs. Firth and Sons, in that town, in company 
with several officers of the lioyal Artillery. 1 subjoin an account 
of what I there witnessed : — The casting-house was rectangular, 
and along three sides were 106 furnaces, with two smaller in 
each, the ingot mould being in the middle. Each crucible con- 
tained about 50 lbs. of molten steel. At a given signal the pouring 
of the metal commenced, and in 16 minutes the ingot mould had 
received the contents of the 212 crucibles. There was no bustle, 
no chattering, no confusion. The men — 200 in number — ^knew 
their drill and did their duty without a hitch. The ingot weighed 
86 cwt., and was designed for the steel tube of an Armstrong 
gun. It will be observed that the receptacle employed by Krupp 
for receiving the steel from the crucibles in the first instance was 
dispensed with, but that is only a point of minor detail. The 
Messrs. Firth have cast 9-ton and 16-ton ingots. A 9-ton ingot 
is required for the 23-ton Armstrong gun. The steel tubes are 
bored out of solid ingots, and this is one cause of the costUness 
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of onr modem ordnance. If larger ingots of steel should bo 
required, they can be made at the same establishment. The 
enormous ingote of Krupp are to be regarded as toxirs deforce, 
and were specially intended as such. There will be no necessity 
henceforth to have recourse to foreign steel makers for largo 
shafts or other large articles of crucible-cast steel ; and, indeed, 
if I am correctly informed, the importation of articles of this 
kind has of late much declined. 

I may add that, in expectation of orders from the Government, 
the Messrs. Firth expended about £32,000 in the erection of two 
25-ton Nasmyth hammers, reheating furnaces on Siemens* 
principle, and other appliances. The anvil block of each hammer 
is cast-iron, cast in one piece, and weighs 164< tons. The length 
of stroke was 9 ft. fi in. These facts may possibly bo of use to 
the Ministers responsible to Parliament for our great military 
and naval rasinnfacturing establishments, and prove to them that 
our steel -makers, at hiust, are prepared to meet all the require- 
ments of the nation. So, doubtless, will all our manufacturers 
be equally prepared. Tliey have done so in the matlAir of armour- 
plates, and never did the War Office and the Admiralty act more 
wisely than in throwing the manufacture of those plates open to 
public competition. 


TilK SOI, ID l/.OVKK lUlIDGE. 

Tins Pridgo, in its essentially original features, is the inven- 
tion of Messrs. Cottrell, Liscom, and Merrill. I’hose features 
may be best explaiued by deserilniig the mode of construction, 
as we find it in the Amencmi Hailuuiif Thiieny and which is as 
follows : — In throwing a span from one abutment to another, the 
first ste]) of all is to lay down upon each abutment a timber pro- 
jecting over the edge of the bank a short disianee. The length 
of the portion of the structure projected over tlie cliasm is to 
that f)ortion upon tlui bank (which is the balance-power), as ten 
to throe. U]K)U the first layer of timber is placed another, 
extending further, and firmly trenailed to the first, each suc- 
cessive ej)ur8e prqjivting further outward over the chasm, and 
well B(*.cured by ])o]tH and tnmails, so that when by successive 
projections the final layer is brought to reach tlie middle of the 
span and unite with the corresponding lever from the opposite 
side, it presents a wcU-])roy)ortioned lever, nearly as solid as if 
sawn entire of one piece, its projecting w'oight balanced by that 
portion of the lever resting on the abutments, and the two united 
and strengthened by two or three additional courses laid over all. 
The two levers thus making the sides of the bridge arc connected 
by girders, or floor timbers, on which the flooring is laid — the 
shore ends hound together to form a cradle for the reception of 
ballast. Thus completed, a span of 200 ft. would reach back 
30 ft. upon each bank, and a span of 500 ft. 50 ft. back. Over 
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this structure two wooden arcs are placed, of slight and graceful 
curve, united and securely fastened to the main structure by 
upright iron rods, and abutting in the shore ends of the bridge. 

The advantages of this bridge may be stated thus:—!. 
Economy and facility of construction. It is claimed that an 
almost unlimited length of span is attainable, and the building 
of piers, wliich in deep and rapid rivers is very costly, and 
which obstruct the navigation, is avoided, and the cost of scaffold- 
ing saved. The plan of construction is such that any carpenters 
and blacksmitl'.s can furnish the materials and do all the work. 
2. Strength. From the jKJculiarity of the structure, being 
lightest in the centre, all the material bears its true proportion 
of strain, and there is no waste, and the distribution of the com- 
ponent pai-ts makes them all act at the greatest mechanical 
advantage. The sides of the bridge being levers balanced by the 
shore end, the bridge is relieved of the necessity of sustaining 
its own weight in the centre where an ordinary truss-work sags 
the most ; and being very light in the centre, there is no unne- 
cessary strain upon the balancing or shore end. 3. The arch 
adds great compactness and increases the strength of the whole 
in a peculiar manner. Like any other arch it thrusts laterally 
against its abutments, but its abutments a.re the two ends of the 
bridge into which it is built, and it thus forms with the string- 
courses of timber a wooden bow with a wooden string. In order 
to spread this arch, the chord or upper string timber would have 
to be dragged apart by longitudinal strain. Thus there can be 
no deflection of the bridge after it is well sot together. It is 
this combimition of the arch on the one hand, with the re-enforced 
lever on the other, which gives this bridge a strength imrneasure- 
ably superior to that which the same amount of material would 
give when arranged in any other form. 

In the iron bridge, patented by the same inventors, and 
involving the same princiidus, the strength attained is practically 
illimitalde. The advantages of a cheap, easily constructed, and 
strong wooden bridge are manifest to all ; but those connected 
with railways are best aware of tlie immense importance of cheap 
and strong iron bridges. The obstruction of the western rivers 
by piers is so serious an impediment to navigation, that this 
invention becomes of the utmost importance, and comes just in 
time to solve the problem of how the railways are to cross the 
Upper MissisBippi and the Ohio rivers, without navigation being 
destroyed. 


GLOSS ON SILK. 

The method of giving an artificial Gloss to the woven pieces 
had been invented three years previously to this; that is, in 
1663. The discovery of the method was due to pure hazard. 
Octavio Hey, a merchant of Lyons, being one day deep in 
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meditation, mechanicollj pnk a small bunch o£ silk threads into 
his moidh, and began to chew^ them. On taking thorn out again 
into his hand he was struck by the peculiar lustre they had ac- 
quired, and was not a little astonished to iind that this lustre 
continued to adhere to the threads even after they had dried. 
He at once bethought him that there was a secret worth un- 
ravelling in this fact, and being a man of wits, he set himself to 
study the question. The result of his experiments was the 
procodc (lehistraije, or “glossing method.** The manner of im- 
parting the artilieial gloss has, like all the other details of the 
weaving art, undergone certain changes in the course of years. 
At present it is drnio in this wise : — Two rollers, revolving on 
their axis, are set up at si few feet from the ground, and at about 
ton yards, in a straight line, from each other. Hound the first 
of these rollers is winind the piece of silk of twent}’^, forty, or 
a hundred metres’ Icngih, as the case may be. Ten yards of 
the silk are then unwound and lixed by means of a brass rod in 
a groove oil the second roller, care l>emg taken to stretch the 
silk between th(^ two cylinders as tightly as possible. A work- 
man with a thin bhide of nu'tal in his hand, daintily covers 
the uj)porin()st/ side of the silk (that which will form the insidv 
of the pit‘ce) with :i coating of gum. On the floor under the 
outstrotchod silk is a small tramway, upon which runs a sort of 
tender filled with glowing coals. As fast as one man covers the 
silk with gum, another works the tender up and down so as to 
dry the mucilago lud’ore it hsis had time to permeate the texture. 
Q'his is a very delicate ojjoration ; for if, on the one hand, the 
gum is alloAvcd to run through the silk, or if, on the other, the 
coals are kejt too long under one place, the ]noce is spoiled. 
In tlie first mstance it would be stained beyond power of cleansing, 
and in the second it would bo burned. None but trusty work- 
men are confided with this task ; and even with the most proved 
hands there is sometimes damage. When ten yards of the piece 
liave boon gummed and dried, they are rolled round the second 
cylinder, ami ten more are unwound. This is repeated till the 
end. Hut tlio silk, with its coating of dry gum, is then stiff to 
the touch, and crackles like cream-laid note-paper when folded. 
To make it soft and pliant again, it is rolled anew some six or 
seven times under two diflerent cylinders, one of which has 
been warmed by the introduction of hot coals inside, and this 
is sufficient to give it that bright, new look which we all so much 
admire in fresh silk . — Comhill Magazine, 


FAACTICAL SUGGESTIONS CONCEENING THE SELECTION OF A 
SEWING-MACHINE POK FAMILY USE. 

1 . — It should he easy to leantiy because ladies will not gene- 
rally take tbe necessary time to master a difficult one. However 
useful a machine may be in the hands of a skilled operatoi^ if 
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an apprenticeship be necessary to learn to work it well — to do 
good work with it — it will be unused and unprolitablo, or, at the 
best, it will require some person to be specially qualified to do 
the family sewing. 

2. — It shoidd he easy to worh. Every member of the family 
should be able to use it, including children and invalids. A good 
easy -running sewing machine alfords pleasant occupation and 
recreation to ehildroii, and assists in teaching them the useful 
arts of cutting and i)utting together garments. Tt can hardly 
be a family machine if children cannot use it, and take pleasure 
in it. Ladies in delicate health cannot have more agreeable and 
healthful exercise than the occasional use of a proper family 
sewing-machine. 

3. — It should he easy to cluinye from ouc lltul of worlc to 
another. The “family use** of a sewing-machine consists of 
all sorts of work, one aftcu* anolher; and generally a change in 
the 'Work requires some change of the machine. Changes of 
needle, cotton, or both, arc frequent. In some machines these 
changi‘8 are easily made ; but in others they require time and 
the careful atlention of oven a skilful o]>eraior. lleforo buying, 
a lady should always set the needle herself, notice whether there 
is any liability of setting it w^rong, whether there is any means of 
knowing 'whotlier it is sot wrong or not, and the consequences 
of setting it wrong; slio should remove <l)e cotton, and thread 
up the machino herself; and reinemher that these changes and 
many more occur just when she has little time to lose, as she 
“must get her 'work out of the way.** She should use tho hem- 
raers also ; see whether they turn the hems and fells under^ as in 
sewing by hand, or Ujt on tho right side, causing a garment to 
ap})ear wrong-side out. 

4. — Jl sibou.ld bo easy to loop in order. It should require only 
cleaning and oihng, and should not roquirn skill to do even that. 
It should never re<juirc to he taken to ] ieces for any purjioso 
whatever; it should ho so contrived that no part need be removed 
to get at any other part. If any dcraiigtuuont occur, as will 
occasionally be tho case in all msi^jhinery, both the difficulty and 
the remedy should he so obvious that no serious consequences can 
folloAv. The machine should right itself , when the obstacle is removed. 

5. — It should he siiihple in, its vieohanlsm. A skilful sales* 
woman can display the attractive features of any machine, and 
hide its defects. A lady should try to learn to use a few of 
the best machines before buying, She will not then need tho 
caution against a complicated one, having learned a timely 
lesson from its continual derangements. 

6. — It should he noiseless. Tho old, heavy, cumbersome, 
noisy style of machinery, is very unwelcome in tho home 
circle. A truly noiseless machine docs not interrupt reading or 
conversation. 

V. — It should he so well made as to require no rejpad/rs. The 
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best made macbines, when worked by -jjpteam-power for manu- 
facturing purposes, will wear out in a years, but in family 
use, they will last a generation, accidents e; fcepted. 

8. — It should do all hinds of work make strong^ 

seeurCf and heantiful seamy that will stand ironing, 

and xoear. Some machines do light work w^^^f others heavy 
work ; rarely one does both eqimlly well. In ^o the kind 

of stitch, one should not act upon the opinion of any ^other person. 
She should subject the dilFerent stitches to actual test,H>nd judge 
for herself. 

9. — It should make the hest stitch. There are four kiirds 
of stitch in common use ; the chain stitch, the lock stitch, the 
Grover and Baker stitch, and the Willcox and Gibbs stitch. 

The chain stitch is made only by the “ cheap machines,** and 
it is believed to bo quite worthless ; at least, the machines are, 
for they drop stitches, and are otherwise defective ; it may there- 
fore be left out of the comparison. 

The lock stitch is made by two threads, one lying nearly straight 
on the under surface of the work, (except on thick cloth, when it 
is nearly alike on both sides), the other passing through the 
material and crossing the under thread. This stitch is preferred 
on leather, and is much used on heavy cloth, but on thinx^r 
materials, the seam is less satisfactory on acco|Lnt of its m- 
elasticity, and the difficulty of equalizing the teisions of the 
two threads. i 

The Grover and Baker stitch is made by two ftreads looped 
together, one of which passes through the clotrf and with the 
other forms a ridge upon the under side ; the ufider thread is 
much finer than the upper, in order to make the' ridge as light 
as possible. This is an excellent embroidery stitch, the most 
showy of all. It is also in use for general purposes, having 
an ad\'antage over the lock stitch in being secure, and, at the 
same time, easily taken out when desired. The mechanism by 
which both tliis and the lock stitch are made, is, however, very 
complicated, and much skill is requisite to use it succ^sfully. 

The Willcox and Gibbs stitch is made by one tliifead ffirect 
from the reel by means of a very simple mechanism, which does 
its work with greater certainty than any other, and almost entirely 
without noise. Each loop grasps Ihe preceding one and is firmly 
twisted around it. The seam is fastened oif by taking two 
stitches beyond the cloth. This ties a firm knot. When the 
fastening is required before coming to the end, it is done by 
simply drawing the thread backward upon the seam. It is the 
strongest, most secure, and the most beautiful stitch known. If 
throe tucks be made side-by-side with the three stitches respec- 
tively, and cut across at short distances, and the cloth pulled, the 
lock-stitch gives way first hy the drawing out of the stitch, the 
Grover and Baker next hy the breaking of the under thread, the 
Willcox and Gibbs last. — Mechcmics* Magazine, 
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COAST DEFENCES. 

Colonel jERVOis,G.B.B.E.)has delivered, at the United Service 
Institution, a lecture upon ** Coast Defences, and the Applications 
of Iron to Fortification.” Colonel Jervois commenced by point- 
ing out the necessity and uses of permanent fortifications, which 
do not, as is sometimes supposed, involve the shutting up of bodies 
of troops to render them unavailable for employment in the field, 
but rather create a great opportunity for economy, because a 
position of great importance can be hold by a comparatively small 
body of men. Behind the ramparts of permanent forts our 
reserve forces could become first-rate soldiers, while holding the 
lines of works that defend vital spots against everything but the 
slow operations of a regular siege. A beaten army can rally 
under the walls of a fortress. An attacking enemy must either 
delsy his advance and besiege the place, or weaken his army by 
leaving strong detachments to watch the works with their garri- 
son. From fortresses sallies can be made and the enemy’s line 
of communication endangered. Furthermore, such places as 
Portsmouth must be guarded somehow or other, if not by fortifi- 
cations then by a largo army in the field. Armies are set free by 
land defences, fleets by sea forts. Colonel Jervois then pointed 
out that the strength required for land works is much less than 
that for coast defences j because neither twelve ton, eighteen ton, 
nor twenty -three ton guns can bo dragged over the open country 
by an invading force without great risk and delay, though they 
may be carried in ships. Therefore, {^gainst ships heavier guns 
and stronger protection are required than against attack from 
the land. To apply the same reasoning to land and sea defences 
would be manifestly absurd. Since something exceptionally 
strong and carrying very heavy guns must be provided for har- 
bour defence, the question arose, should such structures be fixed 
or floating ? Colonel J ervois said there was no versus in the 
question. Both forts and floating batteries must be used, and 
and the lecturer claimed to have sugi^ested the necessity of taking 
the subject into consideration ten years ago. The committee of 
which Cf)Ioiiel Jervois was a member, in conjunction with a naval 
and an artillery officer, met and actually recommended the employ- 
ment of vessels strongly resembling the American Monitors of 
later times. Obstructions, too, are required to hold ships back 
from advancing to places where their guns would be dangerous, 
and torpedoes of various kinds to attack the vessel from the sur- 
face of the water or from beneath. The labours of a committee 
lately appointed have been crowned with perfect success, and 
both naval officers and engineers are passing through courses of 
torpedo instruction. 

Mr. Abel, chemist to the War Department, deserved praise for his 
scientific and jjractical labours in this field. Yet torpedoes without 
forts would soon be removed by the enemy, or rendered innocuous 

c 
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by tho death or captivity of the men placed on shore in order to ex- 
plode them. Forts, then, there must be. Barbette batteries have 
the disadvantage of exposing men and gnns to fire from the enemy ; 
shrapnel soon drives exposed men from their pieces. But if men 
must be protected — how ? Earthworks with iron shields have 
been provided in some situations; granite casemates with iron 
shields, and sometimes with turrets on the roof ; and, lastly, iron 
forts, where there is no room for earth and something stronger 
than granite is wanted. Colonel Jervois puts so much confidence 
in the superiority of the fire from forts over that from ships that 
ho would be willing to hold by the American system, and retain 
granite casemates with many guns, as being cheaper than iron 
forts. He pointed out that our casemates are stronger than 
those of foreign nations, and asserted that no fort had ever yet 
been bread led by the fire of ships. All such effects during the 
American war came from shore batteries. Mortar fire should bo 
provided to attack the vulnerable decks of ironclads, and if Mon- 
crieff’s system of mounting guns were applied extensively, as 
Colonel Jervois ex]»lained had been recommended by him, the 
chances of success for a naval attack against earthworks and 
granite forts would be small indeed. 

The question of iron structures was then touched upon. Many 
plans were shown in dijigrarn, but all tho foreign ones ap- 
peared to be either weak or vciy expensive. No nation has 
worked out the subj’ect as English ofiicers and scientific men have, 
and it is not wonderful that we should have discovered more facts 
bearing on efficiency and economy than .could possibly occur to 
those who have no experimental knowledge of the subject. Colonel 
Jervois showed a drawing of a Russian shield which cost some 
£2200 per gun, and was weaker than the famous Gibraltar shield, 
which cost less than £10CK). Several forms proposed by various 
individuals were shown and explained. The lecturer seemed to 
be somewhat in favour of a backing of concrete or masonry en- 
closed in iron casing, but said that the subject would soon under- 
go further investigation. The Plymouth Breakwater fort lately 
fired at on the jiractice-ground at Shoeburyness was described, 
and the lecturer s])okc rather warmly of the nature of the trials. 
In those trials “ The power of the guns in the forts was not con- 
sidered,” though that is at least half the battle, and “ the science 
of submarine mining was ignored.” If the whole system of de- 
fence is strong enough to prevent any enemy from attacking, 
what more can be wanted ? All increase in the power of artillery 
is in favour of the defence, and enables gunners on shore to keep 
ships at greah^r distances, or to protect a wider circle of torpe- 
does. Speaking in d(dail upon the late experiments. Colonel 
Jervois pointed out that the system of plate upon plate is cheap 
and strong, giving nearly the same amount of protection as solid 
armour of the same thickness, and at a much smaller cost. The 
two 15 in. plates were dashed to pieces at Shoeburyness, and the 
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smashing of the whole thichness of defence would be more fatal 
than the detachment here and there of part of a plate or plank in 
the compound stmctare. Finally, Colonel Jervois assorted that 
when people talked of defences not being strong enough, they 
forgot that nothing could be easier than to make forts impene- 
trable to guns, if only the money were forthcoming. But cost 
must always influence the quantity of any pleasant thing pro- 
curable, and the Department of Works claimed the credit of 
having done the best it could with its resources, and, further, to 
have produced iron defences equal or superior to those of any 
other nation ; strong enough, if supported by all proper scientific 
means — torpedoes and theliko — ^todefend the harbours of England 
against all the navies in the world . — Abridged from the Times. 


THE MILLWALL SHIELD. 

The MiUwall Shield at Shoeburyness, designed and constructed 
by Mr. John Hughes, of the Mill wall Iron Works, has undergone 
another test, from which it came out signally victorious. It had 
already withstood fourteen rounds from the 9 in. and 10 in. 
guns without any serious damage to the backing ; and on the 
present occasion it was fired at by the 12 in. gun at seventy 
yards, with battering charges of 74 lb. of powder. The Gibral- 
tar shield was destroyed with ten rounds from the 9 in. gun. 
The Millwall shield, however, with Mr. Hughes* hollow stringer 
backing, stopped a 600 lb. Palliser shot, which imbedded itself 
22 inches in the iron and backing of the structure, which it drove 
bodily back 6 ft., notwithstanding the heavy timber struts by 
which it was secured. Four rounds were fired, the first shot 
striking the upper proper left corner of the port jamb, on the 
6 in. face plate portion of the shield, gouging out a circular notch 
and glancing through the porthole. The second shot struck the 
lower proper right corner of the porthole on the head of a 3^ in. 
bolt upon the 9 in. plated portion, whore the hollow stringers are 
filled in with teak. The shot penetrated 15 in. into the shield, 
and broke up into fragments, which were scattered in front of 
the target. The stringers stood well and the skin remained in- 
tact, some rivet-heads only being sheared off. A piece of the 
front plate, however, was broken off, the shot taking effect be- 
tween two previous shot-holes. In the third round the shot 
struck the upper 6 in. plate on a level with the top of the port- 
hole. The shot-hole measured 12 in. in diameter and was 32 in. 
deep, and consequently 7 in. short of total penetration. Two 
previous shot-holes were in close proximity, and three fissures, 
having a gape of about 1^- in., extended from them across the 
plate. Behind the shield the whole body of the rear girders was 
thrown back at top about 4 in., breaking away the inner flange of 
the proper left strut, and casting the fragment, about 4 ft. 6 in. 
long, with the wedge piece, and a large length of a 3k in. bolt 
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attaclied, nine paces to the rear. In this portion the hollow 
stringers have no infilling. Another 8^ in. bolt was stretched 
4fJ in. by the bulge, withont breaking. The fourth, and last shot 
fired, struck the lower proper right end of the 9 in. plate, behind 
which the backing is filled in with teak. The shot penetrated 
the target 22 in., leaving 3 in. of its rear projecting from the face 
of the plate. The prqjectile split into four nearly equal parts, 
and the general result was — as we have already mentioned — ^that 
the right wing of the shield was knocked back 6 ft. from its pre- 
vious line, and the left wing slewed forward 1 ft. The wood 
piling and iron blocks, by which the shield was stayed, were 
carried away, and the foot-plate of the shield was tom away by 
the shearing of the rivets. The covering strip was thrown away 
from the side of the shield 8 ft., the ends of the hollow stringer 
backing being exposed. No damage of tlie slightest importance 
occurred to the rear of the shield, which has certainly withstood, 
in a manner totally unprecedented, the tremendous pounding to 
which it has been subjected. Whether we look at Mr. ITughes* 
hollow stringer principle, the Millwall iron used in the construc- 
tion of the shield, or Mr. Parsons* bolts, which held the part,s so 
splendidly together, we can only find good cause for congratu- 
lation. The results of this trial will certainly constitute an era 
in the practical history of guns and targets. — Mechanics* Maga- 
zine. 


THE NEW COLONIAL DEPENCB SHIP. 

The first Monitor constructed under the auspices of our 
Admiralty has been built in Messrs. Palmer’s yard, at Jarrow- 
on-Tyne. This vessel, the Oerherus is intended for the de- 
fence of the city of Melbourne. The colonial authorities have 
agreed to pay one-fifth of the first cost of tho vessel, to furnish 
her armament, and to get her navigated to Melbourne at their 
own expense. The vessel in question is an example of the breast- 
work principle, which, we believe, was first publicly pro- 
pounded by the Chief Constmetor of the Navy in 1867, at the 
Institution of Civil Engineers. The reason for adopting this 
plan is to protect all tho principal openings in the decks to a 
height of 10 or 12 ft. above the water, thus adding greatly to 
the security of those low-docked vessels. The dimensions of the 
CerberuR are as follows : — Length, 225 ft. ; breadth, 45 ft. ; 
draught of water, 15 ft. 6 m. ; and burden, in tons, 2,107 (build- 
ers’ measurement). She carries two turrets, one at each end of 
the breastwork, each turret furnished with a couple of l8-ton 
guns. These turrets stand about 5 ft. 6 in. above the breast- 
work, and can be turned either by manual or steam-power. They 
are protected with lO-inch solid armour in wake of the ports, 
and with 9-inch elsewhere. Next to the armour comes the usual 
teak backing, and inside all are two thicknesses of half -inch. 
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plating. Tlie tops of the turrets are covered with half-inch 
plating worked upon beams. The breastwork stands upon the 
midship portion of the upper deck, and is 112 ft. long, 34 ft. wide, 
and 6 ft. deep. Its ends, which are circular, are protected with 
nine-inch armour, and the remainder of it with eight-inch, the 
top being covered with two thicknesses of half -inch plating. 
Within the breastwork are the funnel, air-shaft, turret machinery, 
steering wheels, cooking ranges, and the hatchways leading 
directly to the ammunition store and the lower deck. The upper 
deck, outside the breastwork, is covered with two thicknesses of 
tliree-quartcr-inch plating, and is pierced for three skylights. 
Each of these skylights is surrounded with armour, and is pro- 
vided with an armour-plated cover for use in action. The 
amount of free-board given to the Cerberus is 3 ft. , the side 
being covered with armour from stem to stern to about 4 ft. 
below the water-line. This armour is in two strakes, the upper 
one being 8 in. thick, and the lower one G in., both tapering 
towards the extremities of the vessel. Behind the armour comes 
the usual teak backing and skin plating. The armour and back- 
ing are worked upon a recessed armour-shelf, so as to make the 
lino of the side a continuous curve, as in broadside vessels, and 
contrary to the practice adopted in the American monitors and 
the Glaiton. Above the turrets is a hurricane-dock, extending 
the whole length of the breastwork, with the interior of which 
it communicates by water-tight iron trunks. All openings in 
this and the other decks are protected by iron gratings from ver- 
tical fire. A pilot-house is erected on the top of the breastwork, 
and extends 4 ft. above the hurricane-dock ; its sides are pro- 
tected with y in. armour, and its ends with 8 in. The frames of 
tlm vessel are of the combined longitudinal and bracket descrip- 
tion now usually adopted in the Royal Navy. She has also a 
complete double bottom, and numerous transverse water-tight 
bulkheads. 

The Cerberus will be propelled by twin screws, driven by 
engines of 250-hor8o power (nominal), constructed by Messrs. 
Maudslay. She is expected to attain a speed of about eight 
knots, high speed not being considered essential in a vessel 
intended for such duties as she will have to perform. The tur- 
ret guns will have an uninterrupted arc of fire, since the vessel 
is entirely devoid of rigging of any description, and even the 
boat davits can be lowered out of the way. The arrangements 
for ventilation are very jKjrfoct. Fresh air is admitted by means 
of the air-shaft and of the openings in the deck over the stoke- 
hole. There is a fan at the bottom of the air-shaft, and another 
at the fore-end of the stoke-hole, both worked by steam. Those 
will drive the air through main pipes running fore and aft, from 
which branches are led wherever required. One peculiarity of 
this vessel now-a-days is that she is not a ram, properly speaking, 
but still, as she has a perfectly upright stem, she could be used 
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for ramming. The absence of the projecting prow ought to be 
an advantage, so far as speed is concerned, since there can be no 
doubt that the enormous wave which it raises somewhat impedes 
a vessers progress. We must not forget to add that the Cer- 
berus is fitted with that valuable invention the balanced rudder. 
— Fall Mall Gazette, 


OUll IRON-CLAD SHIPS. 

There has been road to tho Society of Arts a paper on The 
Turret and Tripod Systems of Captain Coles, as exhibited by 
Admiral Halsted in Paris.” Tlie gallant Admiral explained at 
very great length the principles of tho system, and advocated a 
system by which the turrets could bo used on a vessel having an 
upper deck, so that the sailing power of our navy might still bo 
kept up. Tho class of ships ho exprossed a desire to seo con- 
structed was exhibited in model — a vessel of great length and 
fine lines, and with an upper deck for sailing power. He stated 
that his views had been concurred in by most eminent men in 
naval archit/octure, and by men who well undersjiood what was 
wanted for naval warfare under existing circumstances. Mr. 
Scott Russell said tho great difficulty constructors, artillerists, 
and engineers had in founding a good vessel was in finding a 
sailor to say what ho did want. Admiral Halsted, however, 
had said pretty distinctly what he wanted, and had demanded 
for the navy the best possible turret-ship. In his (Mr. Scott 
Russell’s) opinion, tho group of ships designed, and the jdans of 
which had been laid before the meeting, was excellent ; but he 
thought the broadside guns might be more protected by tho 
vessel being made broader. He urged ux>on the consideration 
of the meeting whether it was not well to build the turret class 
of vessels small, leaving “ bigness ” to tlie broadside class ; but, 
whichever way it might be, he hoped our sailors would find some 
means of testing the vessels and the gims without having a war 
for the purpose. Mr. E. J. Reed said naval officers generally 
expressed an opinion that tho large vessels of the class advocated 
by Admiral Halsted were undesirable ; and, in entering upon a 
discussion of the details of construction, ho said the estimates 
and proportions made out by unofficial and irresponsible per- 
sons were always open to correction. The turret and broadside 
vessel proposed by the Admiral, ho said, was too long and too 
unwieldy, and to show how undesirable it was to adopt any plan 
or system of ship as final, be mentioned that ho had had before 
him the plans of the “ Monitor ” class of vessels proposed by a 
Russian admiral, and which were so designed that they could 
come out of tho Baltic and sink such vessels as wore here pro- 
posed. Before wo went too far, we should seo what the Cap- 
tain and Monarch turned out to be. Sir F. Grey urged that 
we should be careful, and not go too fast in the construction 
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any class of ships. Mr. Lamport said we wanted two classes 
of vessels — one for the defence of our shores, the other for ser- 
vice in aggression. Admiral Sir Edward Belcher said that ships 
of great length were unmanageable under canvas, and he did 
not admire the “ scaffolding ” appearance of the deck over 
the turrets. Then such a ship as the Sovereign could not be 
sen: on a long voyage, as we should desire to send a ship-of- 
war in time of war. As to submarine artillery, he advocated 
instead a Nasmyth hammer being below the water-Hne of a ship, 
and worked with steam, so that it could “punch” the antagonist 
when in close quarters. The Earl of Hardwicko said the first 
considerations were to float these turret-ships, and give secure 
platforms from which to work the guns. As, he said, it had 
been allowed that iron could bo penetrated, what was the use 
of the iron? That was a question yet to be settled; and whatever 
other class of vessels was built, wo must have the line-of-battlo 
ships to act in masses ; for, after all, the lighting would bo in 
masses, as it ever had been, whatever sort of ship was used. 
Then, as to the gun, the view he had was that the moveable plat- 
form in tho centre of the ship was the best mode of fighting j 
and ho added, amid cheers, our men would want no turrets, for 
they could fight better, as they had ever done, in the open. It 
was frightful work firing in a confined space, as all who had had 
experience in the old mcn-of-war knew, and firing in thoso tur- 
rets would deafen tho men. What was wanted was a class of 
vessels which could cruise in safety, have uniformity of speed, 
or nearly so, and with ready moans of working tho guns from a 
centre platform. — Times. 

Mr. E. J. Heed, in a lecture on Iron-clad Ships, has ably illus- 
trated the subject in a popular manner at the Sailors* Home. 
Mr. Heed commenced by describing the floating batteries which 
were used against the Hussian forts during the Crimean war, and 
then explained tho various stops which had since been taken by 
tho Admiralty for increasing tho naval defences of this country. 
Ho minutely described the peculiarities of each successive ship 
which had been devised and launched under his own direction, 
and entered especially into the question of their vulnerability or 
otherwise. Comparisons were also instituted between French 
and English vessels of war, which resulted in a demonstration of 
the superiority of the latter over the former. The various kinds 
of backing, and of inner skins employed in the construction of 
iron-clad ships, and of experimental targets, for testing tho 
penetrative powers of tho Whitworth and other guns, were 
explained, and then the lecturer advanced to a consideration of 
tho fleet of the future. Although carefully guarding himself 
from divulging the plans of tho Government, it was quite appa- 
rent that Mr. Heed’s inclination was towards the introduction of 
shorter ships, thicker armour-plates, increased steam-power, twin- 
screws, and greater coal stowage. 



40 


THE YEAR-BOOK OP PACTS. 


The Chief Constructor of the Navy has likewise read i 
paper before the Ko^al Society “On the Eelation of Form and 
Dimensions to Weight of Material in the Construction of Iron- 
Clad Ships.” It is an important question, for experience enough 
has already been gained to prove that the proportion of length 
to breadth in a ship, and the form of her water-lines, should in 
a great degree depend on the weight of the building material. 
The proportions and form of an armour-plated ship should bo 
very different from those of a ship without armour ; and any 
increase in the thickness and extent of the armour should bo 
followed by a diminution of the length of the ship, and an in- 
crease in the breadth and of fulness in the water-lines. In- 
fluenced by these considerations, Mr. Eeed designed the Belle- 
roplioUt a short, handy ship in comparison with some other 
iron-clads, which, like the Affondatorc at the Ilattle of Lissa, 
would have to run out of action in order to turn round. A 
ship that will “ come about ” in less than two minui-cs will be a 
much more trustworthy ship in these days of quick movements 
than one that requires seven minutes and extra bands on the 
steering-tackle for the operation. A long ship weighs 12,570 
tons, reckoning only the hull ; a short ship, 7,576 tons. But 
the latter has been reduced in the Minoiaur to 7,100 tons, 
and in the Jicncrnplimi to djdBO tons ; and on this tliere 
hangs a conclusion whicdi will perha])S make an impression on 
the British taxjjayors, if not on the functionaries who shape the 
estimates — nji.mel}’^, that taking the cost per ton at £55, which 
is the average cost for the hulls of armour-clad ships, the saving 
made b}^ adopting the new ship of the BcUerophon type would 
amount to £283,250 ! 


CllJClLAll inONCLADS. 

Mk. John Elder, has read, at the Unittul Service Inslil ution, a 
paper in which he discussed his original thcorj’ of constructing 
circular iron ships wiili immersed propellers. Having adverted 
to the comparison of the respective merits of the turret and 
broadside systems as at present adopted in tin* Navy, the lec- 
turer said that in the opinion of almost all who were com})etent 
to judge, the former was the preferable one, inasmuch as the 
vessels built on its princijdcs were less vulnerable than broadside 
ships, and were also capable of carrying heavier guns. He pro- 
posed to develop that system more fully by making the turret 
carry itself — tha,t is tx) say, by extending its diameter, and by 
arranging its bottom so that it would represent a small section of 
a large sphere. To make the subject intelligible to non-profes- 
sional readers, we may observe that the hull of a ship built on 
Mr. Elder’s plan, as illustrated by his models, would be some- 
what similar in shape to a saucer with a flat covering, or to a 
small section of an orange the rind of which would represent the 
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skin of the vessel. Mr. Elder stated that a ship of this shape 
would draw only about half the water which would constitute 
the draught of an ordinary-shaped vessel of equal displacement, 
though the midship section would, of course, be much greater. 
At first sight it might appear impracticable to drive a vessel so 
constructed through the water at any considerable speed, but the 
lecturer’s own experience, he said, had afforded ample evidence 
that such a belief was erroneous. He had made two models — 
one of an ironclad of the most modern design, and another of a 
vessel built according to the plan he was advocating — and he 
had found, after repeated experiments in smooth and rough 
water, that the circular model required no more power to propel 
it than the other. It was proposed, for the purpose of propul- 
sion, to employ hydraulic machinery in vessels built on what wo 
may now call the circular system, similar to that used in Her 
Majesty’s ship Watenvitch — the suction -j)ipc and water-jet 
being in a line with each other, and it was estimated that there 
would bo no difficulty in obtaining a speed of twelve knots an 
hour, if, indeed, the circular vessels would not attain to a speed 
commensurate with that of our fastest ironclads. 

The machinery for manceuvring the vessel is also very inge- 
nious. On each side of the suction-pipe and of the delivery pipe 
or water-jet, two other pipes were jdaced, curved at their outer 
ends in o2ipositc directions, and through these the water might 
be taken in and given out instead of being received and delivered 
through the straight pipes referred to. By this means the vessel 
might be made to revolve in any direction, and the several guns, 
which were placed at frequent intervals round the vcisscl, could 
each in its turn be brought to boar on the same spot. Sup- 
posing the case of a ship represented by the mode used for illus- 
trating the lecturer’s theoiy, carrying tA’onty-six guns, each 
throwing 000 lb. solid shot, and revolving once in a minute, the 
entire fire of the twenty-six guns could be directed against any 
particular ol>ject, or series of objects, within the time occupied 
by one revolution of the vessel. Tlie method of steering — and 
this was the ]»articular in which the gieatost difficulty suggested 
in the subj(ict under discussion — wus somewhat complicated, 
though readily intelligible to those who inspected the models 
exhibited. A centrifugal pump or turbine was made to revolve 
by means of a rack and pinion — the shaft carrying tlie pinion 
having at the otlier end a similar arrangement driving another 
rack, which again was connected wtli a revolving pilot-house. 
Whenever the julot-houso turned, the turbine also moved, and 
the water-jet was consequently similarly influenced in its direc- 
tion. A curious and valuable result was thus obtained. By 
having a “ look-out,” or line of sight, in the pilot-house, cor- 
responding with the suction-jjipe of the turbine, the person in 
the pilot-house, while steering the ship, would have his back to 
the water-jet, and would “ look-out” in a line with the suction- 
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pipe- The ship would thus be caused always to travel in tho 
corresponding direction, or, in other words, the steersman would 
only have to continue looking at any particular place in order to 
direct his vessel towards it as a destination. The lecturer then 
proceeded to indicate the other peculiarities of the ships con- 
structed under his plan, and dwelt particularly on their remark- 
able stability, enabling them to carry tlio heaviest guns on a 
high tower, if required, to fire into forts or over high projections. 
From the great angle of the sides, they could only be hit by 
ricochet shot. The groat capacity of tho ships for stowage was 
also illustrated by the fact that they could carry sufficient coals 
for twenty -five days’ consumption. It was also suggested that 
as there were now now several mounted mortars for the carriage 
of which there were no ships suited at tho j>resent time, they 
might be advantageously employed in vessels constructed on 
Mr. Elder’s theory, which would, it was asserted, bo admirably 
adapted for the purpose. — Times. 

NEW DUTCH AllMOUK-CLAD BAJff. 

Messrs. R. Napier & Sons have launched from their ship- 
building yard at Govan, near Glasgow, an Armour-clad Twin 
Screw turret Kam, named the Do Bitffel, built for tho Dutch 
Government. This new war-ship is of about 1,473 tons, 
builders’ measurement. She i» 205 ft. in length by 40 ft. beam, 
and 24 ft. deep. Her ^ides are plated with armour G in. thick, 
backed with 10 in. of teak on on inner skin, right forward and 
aft, extending 3 ft. below, and 2 ft. above the water-line, and 
thus protecting tho most vulnerable part of the vessel. The main 
dock consists of 6 in. of teak on a 1 in. plate. The wall on tho 
main-deck round the base of the turret, which is constructed on 
Captain Coles’s principle, is composed of “ eight armour backed 
by twelve ” teak on an inch inner skin. The armour and backing 
on the turret are similar to those on tho wall. Tho Do Duffel 
is to earry two 300-poundcr 12^-ton Armstrong guns in tho 
turret, and four smaller broadside guns on the main-deck. Her 
guns train right round the circle, with the exception of a few 
degrees on each side the keel aft, the funnel preventing the circle 
from being completed. The turret may be worked by steam, 
under the care of one man. Accommodation is provided on the 
main-deck for the officers and crew, whose comfort has been con- 
sidered in every respect in tho construction of the vessel. It 
is expected that the Do Buffet will attain to a speed of about 
13i^ knots per hour. Her engines, also constructed by the Messrs. 
Napier, are of 400 nominal horse-power, fitted with surface con- 
densers, super-heaters, &c. The Do Buffet is the second iron- 
clad for the Dutch Government, which has issued from the works 
of Messrs. Napier, within three weeks, the D Tijger, a monitor, 
having been launched within that period. — Mechanics’ Magazine. 
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“warrior,” “ MINOTAUR,” AND “ BELLEROPHON.*’ 

The Controller of the Navy reports the result of a trial of the 
speed of these three ships at the measured mile, and for six con- 
secutive hours’ steaming outside the Isle of Wight, in fine weather. 
The speed of the Minotaur at the mile was 14*411 knots per 
hour, but at the six hours’ trial only 14*105 ; of the Warrior 
14*079 and 13*930; of the Bellerophon 13*874 and 14*053. 
The indicated horse-power in the Minota^ir declined from 
6,702 at the mile to 6,193 in the six hours* trial; in the irarWor 
from 5,267 to 5,092 ; but the Bellernphon increased the horse- 
power from 6,002 at the mile to 6,199 at the six hours* trial, 
showing that if the expected horse-power were realized, the cal- 
culated speed of the ship would bo assured. The Bellerophon 
had the disadvantage of having been twenty -one days out of dock 
when tried for six hours, or twice as long in the water as the 
other two shijjs, at a time of year when the growth of weeds is 
very rapid. The Controller considers that these experiments prove 
that, with good coal and good stoking, there is but little dilfer- 
ence between the result of a trial at the measured mile, and one 
lasting for six hours on the open sea ; that the bad performances 
of the Warnort Minotaur) and Belleroplwn) during their previous 
cruise, arose from causes over which the designers of these ships 
had no control, and that any judgment on their qualities depen- 
dent on such records would have been illusory and misleading. 


THE MONCRIEPP CARRIAGE. 

The experiments made at Shoeburyness with this invention 
have an importance far above any that attaches to the question 
of superiority between one iron shield and another. If Captain 
Moncrielf’s invention is adopted — as it must be, sooner or later 
— iron shields for ports and embrasures become superfluous, be- 
cause embrasures and ports will cease to exist. The weak spots 
in our forts will be removed, and our gunners will work their 
guns behind parapets or walls impervious to the heaviest projec- 
tiles ; while, at the same time, they will reap great advantages in 
facility of laying their guns, and in largely increased lateral 
range. Nor is this the only benefit to be derived from this re- 
markable invention. Ships, as well as forts, may be improved, 
and the advantages of a turret-ship bo obtained without a turret. 
And on shore, guns may be mounted where they can sweep the 
land or the sea with their fire, and yet afford no mark for the 
enemy*s shot, though no parapet has been raised for their protec* 
tion. 

Such statements as these may seem paradoxical, but they con- 
tain no semblance of exaggeration. An entirely new principle 
has been introduced, and it brings with it entirely new conditions 
of warfare. The labours of thirteen years, which Captain Mon- 
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crieff Tia-g expended on maturing his system, are now meeting their 
reward in the completely successful development of an invention 
that will add tenfoJd to the strength of England's national 
defence. 

As far back as the time of the Crimean campaign — in which 
Captain Moncrieff, an Edinburgh artillery militiaman, took part 
as a volunteer, in order to see the actual conditions under which 
guns are worked in a siege, — he began to design lifts for guns, 
with a view to obtain a system of firing over a solid parapet, 
while preserving free lateral range, and neither exposing the gun 
and detachment, nor involving the labour of raising and lowering 
the piece. In the course of his work it occurred to him tliat in 
the recoil of the gun — that hitherto untamable and destructive 
enemy — he had an agent suited for his purpose. He has tamed 
that fierce and violent force ; he lias brought it to do his bidding 
and to be a useful servant, supplying the jdaco of many men. 

It is difficult to explain the action of such a machine as Capt. 
Moncrieff’s invention without a drawing. In the natural or firing 
position, the gun pointing over the parapet is supported on a 
“carriage,” consisting of two triangular braclvcts, attached in 
front to two “ elevators,” and having in roar two rollers, resting 
on the front of the slides of the platform, which are inclined 
downwards to the rear. The gun is kept in this position by a 
counter-weight, sufficient to balance the weight of the gun,i)lacod 
between and attached to the elevators. When the gun is fired, 
the carriage runs backwards dow'nthe slides of the platform, pull- 
ing the elevators. These roll backwards on the bottom of the 
platform, causing the gun to descend in a curve, while at the same 
time the counter-weight rises (at first with increasing velocity). 
The periphery of the elevators is circular at the part which is first 
rolled back on the platform, and the centre of gravity of both the 
gun and counter-weight together is also the centre of the circular 
part of the periphery. Hence, the common centre of gravity of 
the gun and elevators travels backwards in a horizontal plane. 
Soon, however, the elevators pass off the circular arc on to the 
greater curve, and the leverage in favour of the counter- weight 
goes on in an increasing progression, until it becomes sufficient 
to meet the utmost force of the recoil j and thus the recoil is ab- 
sorbed. As the elevators roll back, a rack of peculiar form 
attached to them turns a pinion, giving motion to a largo toothed 
wheel outside the elevators. When the gun has recoiled as far as 
it will go, it is held in position by a self ■•acting pawl catching this 
toothed wheel. It is now under cover, entirely concealed by the 
parapet. In this position the gun is loaded — the detachment being 
entirely protected by the parapet. When loaded it is only necessary 
to raise the pawl, and the energy of the recoil, stored up in the 
counter- weight, raises the gun^ up into the firing position. If loft 
to itself, it would run up wituM^|Vj||ence ; so its rate of move- 
ment is jegulatod with the grj||j|yfei3aH^jg^ction-bajid, worked 
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by one gunner. In the experiments of August, the breaJc-wheel 
became damaged, and preventer ropes applied to the carriage 
were found to answer the purpose equally well. This had been 
repaired before last week, and the friction-band answered its pur- 
pose admirably. 

When the gun has run up into the firing position, the neces- 
sary elevation can be given, without exposing a man, by moans 
of a trunnion- 2 Jointer and a segmental scale on the cheek of the 
carriage, and the gun can be laid by a reflecting sight, also in- 
vented by Captain Moncrieff, and consisting of a small mirror 
fixed to the gun in front of the left trunnion, in which the fore- 
sight and object aimed at can be seen at the same time from 
below. A line through zero on the fore-sight, and parallel to the 
axis of the gun, piisses through the intersection of two lines on 
.the mirror. The elevating screw can bo worked from the front 
by the TnnTi looking in the reflecting sight, and the traversing can 
be performed by one man, also below ; so that a moving object 
can be followed and fired at while the gun is actually in motion 
— ^not a man of tho deta.chment being visible to the enemy. If 
the object is stationary, it becomes unnecessary to use any sight 
after the gun lias once been laid ; for the platform does not move 
when tho gun is fired, and it is only necessary to make a pointer 
upon its foot correspond with a mark made at tho first round on 
the circular racer round which the whole traverses. Excellent 
practice at 1,500 yards was made at Shooburyness last week, 
when tho gun was laid in this manner, and worked by only three 
men. Tho Government called upon Cajitain MoncriofF to apply 
his principle, in tho first instance, to a 7-inch 7-ton rifled gun. 
Ho has done so ivitli perfect success. His theory and principle 
are unerring ; their application to greater weights is a more matter 
of detail. We are virtually in possession of a system of mount- 
ing guns so as to entirely (conceal gun and detachment from direct 
fire. Let us see in what manner it can bo apidied. 

In the first place, as rc'gards earthworks. Take Southsea 
Castle for exairiple : the parapet is pierced with embrasures, each 
oflbring a largo opening on the oui'^ile, converging like a funnel 
to the neck of the embnusure, and guiding the enemy’s shot, 
while tho paraj^et is very wojik whore it is cut away on each side. 
Thus there is great danger for tho detachment, and it is con- 
sidered necessary to close tho embrasures by iron shields. The 
unsatisfactory shields for tho Gibraltar works cost £1,000 a- 
piece ; moreover, tin? great horizontal strain with ordinary car- 
riages and jdatforms renders very strong and expensive founda- 
tions necessary, while tho ordinary iron carriage and platform for 
a 7"inch gun cost about £500. Now take tho MoncriofF car- 
riage. It costs about £800 or £900; jjart of tho ditfercnce is 
saved in foundations, for there is no horizontal strain, no friction 
being used to check the recoil. The embrasure is filled up with 
earth and disappears, the whole parapet becoming one nnif orm 
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shot-proof thickness, and the costly shield is not wanted. Per- 
fect immunity from direct fire is obtained by the gunners, and 
the gun which en embrasure had an extreme lateral range of 
sixty degrees, and that only at the risk of blowing the sides of 
the embrasure to pieces, has the range of the whole circle, or 
practically, over the parapet in front, of 150 degrees. In con- 
fined situations, where earthworks cannot bo used, as for example, 
Plymouth Breakwater fort, the difficulty lies in the shields. The 
body of the fort is easily made shot-proof, but the shields for the 
ports are limited in thickness by the necessity of allowing the 
gun to traverse. With Captain MoncriefF’s system the fort may 
have walls of one uniform thickness, over which the guns appear 
for an instant to fire, disappearing as they deliver their shot. 
Captain Moncrieff proposes to introduce gun-pits sunk in the 
natural ground, which would offer no mark of any kind to an 
enemy — supporting and connecting them by trenches for in- 
fantry. “ If,” he says, in a paper published in the Proceedings 
of the Royal Artillery Institution, “ a few powerful guns were 
judiciously placed in Moncrieff batteries, connected and sup- 
ported by trenches for infantry, could anything more embarrassing 
be imagined for sliips than to receive a deadly fire from the most 
peaceful-looking liillocka, and when they looked for their enemy, to 
see no mark of his position except a cloud of white smoke pass- 
ing gently to leeward, until their attention was distracted by the 
same phenomenon in some unexpected quarter ? ” — We quote 
this excellent paper from the Atlmueum, 


THE DAKDANELLES CANNON. 

One of the giant cannons of the Dardanelles has, we under- 
stand, with a quantity of its shot, been received at Woolwich 
Arsenal. This curiosity in the way of ordnance has been pre- 
sented to our Government by that of Turkey, and will be placed 
in the museum of artillery in the repository grounds at Wool- 
wich. The gun is of bronze, and in tvro parts ; the hind part or 
powder chamber, screwing into the fore part, or shot chamber. 
The screw in the hind piece is a curiosity in itself. It is 14 in. 
long, and has five threads about 3 in. wide and deep ; the dia- 
meter of the screw is 24 in. The hind piece itself very much 
resembles in form a windlass or capstan, having hand or lever 
holes all round at both ends for the purpose of screwing it to the 
front piece. The gun is without any trunnions, being intended 
to be laid on sleepers on the ground, as other similar guns are 
now placed in the batteries on the Dardanelles. It is evidently 
of great age, and similar to that described by Gibbon in his 
Decline and Fall, as employed by Mahomet II. at the siege 
of Adrianople in 11.53. The powder chamber in the breech part 
is 6k ft. long and 10 in. in diameter. The bore, or shot cham- 
ber, is 25 in. in diameter. The shot for this monster are round 
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and of white granite ; they weigh (J50 lb. each. The following 
are about the weight and dimensions of this interesting piece of 
artillery : — Breech part, 9 tons 18 cwt. ; length, 7 ft. ; front 
part, 8 tons 17 cwt. j length, 10 H,—Mech(mics* Magazime, 


OLD GUNS. 

The Eeport of the Ordnance Select Committee upon Palli- 
ser*s system of lining old cast-iron guns with coiled tubes, laid 
before the House of Commons, is understood to be favourable 
to the system, which is likely to bo adopted to a considerable 
extent. The many acres of old cast-iron guns which encumber the 
ground in the Arsenal at Woolwich will be utilized, either by 
converting them into rifled (» l-pounders and 7-inch guns, or by 
breaking them up and passing them through the operation of pudd- 
ling. Wrought-iron has never before been made at Woolwich. 
Bronze, or gun-raetal, field-pieces formed in old days the staple 
manufacture. During the reign of Colonel Wilmot over the gun 
factories before the Crimean War, a foundry was erected for 
casting iron guns. Experiments were set on foot which might 
have resulted in obtaining cast-iron ordnance of as good material 
as that possessed by the Americans. But the Armstrong wrought- 
iron construction pushed cast metal, both iron and bronze, out 
of the service as far as guns are concerned. It is still a moot 
point to what extent converted ordnance can be used with bat- 
tering charges if the calibre is large. In the meantime, it is 
certain tluit ji valuable addition can bo made to the armament of 
the country l)y the use of Pallisor guns up to seven or eight 
inches calibre. 


COATING CAST IKON. 

In Germany objects of cast-iron are coated with copper by the 
following process : — Tlic surfaces, after having been well cleaned 
with a brush and with diluted muriatic acid, are steeped in water 
sliglitly acidulated. The articles arc then placed in a bath com- 
posed of 25 grammes of oxide of copper, 17() grammes of muriatic 
acid, half a litre of alcoliol, and quarter of a litre of water. The 
copper is equably deposited over the surfaces, the alcohol reduc- 
ing the rapidity of deposition, and thus giving greater density to 
the copj)er film. These coiJX>ered objects may be zinced by- 
placing them in a bath composed of 10 grammes of chloride of 
iron and one litre and a half of alcohol, and in contact with 
pieces of metallic zinc. A coating of antimony may be given to 
the coppered objects by mixing chloride of antimony with alco- 
hol and adding muriatic acid until the mixture becomes clear. 
In this bath the objects may be left for three-quarters of an hour. 
For silvering glass or vases four solutions are prepared : the first 
composed of 10 grammes of nitrate of silver in 100 grammes of 
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water; the second, an aqueous solution of ammonia of 0*984 
density ; the third of 20 grammes of caustic soda in 500 grammes 
of water, and the fourth of 25 grammes of sugar in 200 grammes 
of water, to which is added a cubic centimetro of nitric acid and 
50 centimetres of alcohol. Mix the throe first solutions and then 
add the last, when the deposition of silver will take place. — 
Illustrated London News. 


PAINTING ZINC. 

It is a difficult matter to get a coat of paint to adhere well to 
zinc, which rapidly oxidizes when exposed to air and moisture ; 
and, as most engineers know, galzanized iron goes very quickly 
when once the covering of zinc has decayed. Many means have 
been tried to obtain the firm and close adliercnco of paint to zinc. 
The last we have met with is duo to Dr. Bottger, who professes to 
have completely succeeded. He makes a solution of one part of 
chloride of copper, one part of nitrate of coj^per, and one piirt of 
chloride of ammonium, in sixty -four parts of water and one part of 
commercial hydrochloric acid. This solution acts as a sort of 
mordant. It is paid with a wide brush over the zinc, which im- 
mediately becomes of a deep black colour, fonning, according to 
the doctor, a basic chloride of zinc, and what he calls an amor- 
phous brass. The black colour changes in the course of twelve 
or twenty -four hours to a grey, and ui)on this grey surface any 
oil-paint will dry and give a firmly adhering coat. Summer heat 
and winter rain will have no effect in disturbing this covering, 
which affords complete protection to the zinc. — Mechanics* Macja- 
aine. 


WIRE ROPE. 

According to the Potsville Miners* Journal, the largest, 
longest, and heaviest wire-rope ever made in one piece, for an in- 
clined plane, has been comiileted at the works of John A. liocb- 
hng, of Trenton, N. J. It is intended for Plane No. 2 of the 
Lehigh Coal and Navigation Company, located at the north slope 
of the Wilkesbarre Mountain, in Hanover townsliip, Luzerne 
County, for the purpose of lifting coal out of the Wyoming 
Valley. The load hauled uj) each trip consists of ten coal -cars, 
weighing thirty tons, laden with fifty-five tons of coal, making a 
total weight of eighty -five tons. Si>eed of rope, nine miles per 
hour ; inclination of plane, 14 ft. 8 in. in 100 ft. The length of 
this we rojio is 3,700 ft. ; its diameter over 2.j in., and weight 
twenty tons net. It is stated that ropes of double the above 
size and length can be made by the powerful machinery used in 
laying up this one. 


STOVES AND OVENS. 

Blacklead is a groat institution in this country, and probably 
few but cooks and housemaids would care to see its use diminished. 
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It certainly has its recommendations, but it can hardly be said 
to be ornamental while it entails an immense amount of labour 
on our servants. In Germany, where a stove and sort of kitchen- 
range is continually to be found in the common sitting-room of a 
reapectablo family, the unsightliness seems to have been felt, and 
a suggestion has been made to do away with the blacklead, and 
paint the stoves and ovens. Oil-paint, of course, cannot be em- 
ployed, but water-glass (silicate of potash) coloured with pig- 
ment to match tho jui.int of the apartment, is the material 
recommended. Before this is apjdied it must be thoroughly 
cleansed from grease*, and all rust-spots must be rubbed olf with 
a scratcli-brush. Two or three coats of the paint may then be 
put on and allowed to dry, after which the fire may be lighted 
without fear of injury to the colour, which may, indeed, be heated 
to nsdiioss. Grease or milk 8]>ilt overtlie paint has no elTect upon 
it, and it may be kept clean by washing with soap and water. 
Dutch ovens and like utensils may also be coated with the same 
materials, and the hibour spent in polishing be saved. A good 
coiitiug of tho paint, tho author says, will last a year or two. — 


NEW UREECII-LOADING RIFLE. 

At Wormholt Scrubs, the rifle practice-ground of several Lon- 
don Volunteer regiments, a new breech -loading rifle, especially 
designed and adapted for mllit>ary use, has been exhibited and 
tested before many practical rifloineii — ^not for tho first time — 
and with perfect succ-i^ss. The rifle is that which, under the 
name of the Widker- Money has attiiined a wide renown in a 
very few montlis, although only a few specimen weapons have 
been manufactured. The j>atentees are 31r. Mowbray Walker 
and Lieutenant- Col niiol Money, and the principle for a breech- 
loading wea-pon put forward by those gentlemen has been accepted 
by practical riflemen of all ranks of life as being one of the 
simplest in construction, perfectly safe in action, economical, and 
one of tho most rapid in firing. The appearance of tho weapon is, 
in barrel, stock, and sighting, similar to the Enfield, only that 
this weapon has neither ni[)plo nor hammer, and when the breech 
is closed, tho Walker ’Money might, if the lock-sight were 
turned from the spectator, be taken for an Enfield with the nipple 
off and tho hjck out. With regard to the breech principle itself, 
there is this most remarkabh) difference between it and other 
contrivances — that tho whole of its work is done without the aid 
of a single spring of any kind — and so quickly done, too, that 20 
rounds in a minute can be fired with aiming, and 26 without aim- 
ing, and this with but a few hours’ drilling. The breech is 
opened by the raising of what is called “a balance breech-block” — 
a block about 6 in. in length, one end of which enters the breech, 
while the other rests in the stock, the block itself working in its 

D 
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centre npon a stout “ pin.” The raising of the end of the block 
depresses what is called the “ extractor/' a small bent arm shaped 
like a finger slightly bent, which works upon a “ pin,” and when 
the one end is pressed down by the breech-block, the other end 
thrusts out the exploded cartridge case, leaving the passage per- 
fectly clear for the insertion of a now cartridge. The firing with- 
out the fall of a cock is another feature, and this is done by press- 
ing a trigger to release a needle, which penetrates the cartridge 
and causes the explosion. 

Some of the experiments which have been carried out with this 
rifle in all weathers, and in the presence of riflemen at difierent 
ranges, are worth relating. 

Mr. Walker has taken the barrel and breeching out of the 
stock, and having cut and damaged a cartridge so as to render it 
defective and open to an escape of gas, he has closed the breech 
and fired the weapon without the stock, and dirt and sand having 
been thrown into the breech, the weapon has still been fired with- 
out any difficulty ; and in the case of cut cartridges without any 
breech escape of gas. It is perfectly obvious that the breech can- 
not be thrust back by the explosion — a charge, and a most serious 
one, which has in several instances been made against other sys- 
tems. Nor can a breech escape of gas occur, as has been reported 
to have occurred with the Snider. The cartridge used is that 
called the ‘‘central tire,” of Mr. Daw, Threadneedle-stroet, which 
gained the £400 prize given by the War Department; and this 
cartridge, it is said, is made at a much cheaper rate than the 
BoxeTf and shoots better. The advantage of the Daw over 
the “ improved,” the No. 5 was api)arcnt to every one 

who saw the two yesterday. The Daw, being perfectly metallic, 
cannot be affected by the weather, while the Boxer, being covered 
with brown paper, is not unlikely to “ stick ” on a wet day in the 
breech, or to clog in one place through the paper scrajnng off. 
Though the rifle was given into the hands of men who had not 
handled it before, the centre was kept at 200, 300, 400, and 500 
yards, notwithstanding that there was a strong wind, what rifle- 
men,^who class winds between “ No. 1, a gentle wind,” and “ No. 
6, a hurricane,” would class as a No. 4*. Ensign Hyain, of the 
3()th Middlesex, and Sergeant Ault, fired with the weapon, and 
made quite as good shooting as they thought it was possible to 
have made in that light and wind, as with their well-known En- 
tields. It may be added that the breech principle is applicable 
to any rifling and to any bore, but the Eniield three-grooves and 
Enfield five-grooves have generally been used. These advantages 
of the gun are among others presented by the patentees. With 
regard to construction and economy, they say, “ No portion of the 
breech mechanism comes apart or is separated from the gun. The 
area of motion, and consequently the friction, is the smallest 
possible, being simply the surface of the cartridge base. This 
rifle can be manufactured at a less cost in material, time, and 
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labour than any other — ^namely, in large quantities, London-made, 
and London-viewed, at 52s. per arm.” With regard to safety 
they urge : — ** The detonation of the cartridge cannot by any pos- 
sibility occur unless and until the breech is entirely closed. The 
very act of firing closes the breech if left open by accident. Acci- 
dental discharge is provided against by a very simple contrivance 
rendering the trigger immovable. The gun can also be carried in 
perfect safety, loaded, and uncocked, and can be re-cocked with- 
out moving tlie cartridge. The danger of a defective cartridge 
bursting is entirely avoided by the fact that the breech-block, 
being held firm on all sides, is absolutely immovable at the 
moment of discharge.” Also, that “ the breech-block maybe re- 
moved in a few seconds, and the whole gun can be taken to pieces 
at once by the removal of the one single screw in the arm. So 
simjde is the gun, both in construction and action, that it is next 
to impossible for any recruit, either by clumsiness or by wilful 
intention, to put it out of order.” — Times. 


STEAM UOLLING-ENGINE. 

A MAGNIFICENT upright Stcam Holling-engine has been con- 
structed at the South Brooklyn Engine and Boiler Works, 
United States, for the Trenton Iron Company. An immense 
cast-iron oi)en pedestal sustains the cylinder steam-chests, and 
connections, the connecting-rod and crank-work inside the co- 
lumn near the bottom. The fly-wheel and spur-wheel are secured 
to the shaft by^ three massive feathers forged on the shaft, the 
intervals between which and lugs cast in the interior of the hubs 
are fitted Avith hard-wood wedges, intended to receive and di- 
minish the jar and coTicussion to which an engine employed for 
driving n)lls must be subjected. The fly-wheel is 22 ft. dia- 
meter, and weighs nearly 25 tons. The cylinder is 4f) in. diameter, 
and the strcjke 40 in. The total weight of the machine is 07 tons 
14 ewts. The engine is calculated to make 75 revolutions per 
minute, at a steam pressure of 80 lb., and is, although extremely 
compact, of 1,200 estimated horse-power. — Mechanics' Magazine. 


NEW STEAM-ENGINE. 

An extremely simple Steam-engine, in which piston, crank, 
steam-chest, &c., arc dispensed with, has, it is said, been invented 
by Mr. Benjamin Franklin, of Westmoreland, Penn., U.S. It 
depends entirely upon centrifugal force; friction is almost 
entirely overcome, and will produce 1,500 revolutions per minute, 
with one-fourth the steam usually required, although the same 
amount of horse-power is developed. This centrifugal stoara- 
engino condenses almost all its stOiam (which in itself is a great 
saving), whilst from its simplicity it can be constructed at one- 
fourth the ordinary cost, |nd is not liable to get out of order. 
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AMMONIA MACHINE. 

A MACHINE has been invented by M. Fromont to be driven by 
a mixture of steam and ammoniaeal gas. Strong liquid ammo- 
nia is used in the boiler, and the vapour generated is said to bo 
a mixture of at least 80 parts of ammoniaeal gas and liO parts 
of steam, so it may be fairly called an Annm^niaeal Engine. 
The principal recommendations of ammonia, when apjdied as 
a motive-power, consist in the small amount of fuel required 
and the short time it tabes to get up the steam, so to speak. The 
economy in fuel is very considerable, being about ono-fourth of 
that required to generate steam alone. As regards the boiler, 
it may be of either of the ordinary forms, the only complete 
novelty being the apparatus for condensing the steam and am- 
monia. The gas disengaged (about six atmo 82 >heres at 110 deg. 
centigrade with an ordinary solution of ammonia) does its work 
in the cylinder and then escapes into the tubes of a condenser, 
where the steam is condensed and the gas is cooled. The gas 
then meets with wat(?r from an injector, which dissolves it, and 
the solution is carri(‘d on into a vessel called the “ dissolver,” 
from which it is j)iiiriped back into the boiler to do its work over 
again. The water for the injector is taken from the boiler, and 
is cooled before meeting with the ammoniaeal gas by passing 
through a worm surrounded with cold water. These arrange- 
ments are ne(;essarily a little complicated, and could not be fully 
understood witljout drawings. It is, however, satisfactory to see 
that an ammonia engine is a possibility, and thus pt>wer is ob- 
tainable where fuel and water are both scarce. — Mechanics* 
Mo>iazine. 


WATER VELOCIl’KDK. 

Ax ingenious application of the prim-ijjleof the volf)ci])edo to 
water-locoijKjtion may now be seen om the Lake of Enguion, near 
Paris. The Jorm (jf this new species of naval eons! ruction, says 
Galifivani, is that of the twin-ship tried some years back on 
the Thames, the niotive-])ower being placed in the middle instead 
of on each side, as in ordinary paddle- steamers. A i)air of hol- 
low water-tight })ontoona, about 12 ft. long, 10 in. wide in the 
thickest ])art, and tapered to a point at each end, are fastened 
together about 20 in. ajiart by transverse bars near the cxlrcrnitics. 
In the centn* is phiced the 8cat,riBing about 2 ft. above the water, 
and supi)orled ])y iron rods. In front is the paddle-wheel, about 
3 ft. in diameter and 8 in. broad, provided with sixteen floats, the 
axle turning on sf out iron uprights, and the rotary motion being 
obtained from cranks worked by tho feet. This lii.tlo vessel is 
steered by rudders at each of the sterns, and moved by lines. 
The pontoons being made of thin mahogany planks, the who’ ^ 
construction is very light, and glides along with astonishing 
rapidity. This water velocipede, having been built as a first ex- 
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eriment, is no doubt susceptible of improvement in some of its 
.etails, but the principle may be already 2 >roiiounced a complete 
uccess. The inventor is M. Tliierry, an architect, of Paris. 


ElUCSSO>’s SOLAll-ENG I N K. 

The important announcement reaches us from America that 
Ericsson, the eminent Swedish engineer, who has long been resi- 
dent in that country, and who is well known as the inventor of 
burret-shij^d, and the co-inventor of the sm‘w-j)ropeller, has 
lately matured what he calls a solar-engiin^, the motive heat of 
which is derived directly from the sun. Such a device was one 
of tlie dreams of the earl}^ mechanists. It is well known that 
Archimedes, at the siege of Syracuse, is said to have set fire to 
the Itouuin licet by concentrating upon it the sun’s rays collected 
by rellectbig mirrors; and in Solomon de Cans, in a work 

published iti Heidelberg, propounded the scheme of a solar foun- 
tain, in wliiidi the sun’s rays were employed to eievate water. 
But no jHirmaneiit result was derived from these aueient i>rojeels 
— and it has been reserved for Eriessoii jmictieally to utilize this 
important idea. Ericsson states that he finds tliat the heating 
power of the sun’s rays falling on ten feet square of surface will 
eva 2 )oi*ute 489 cubic inches of water in the liour, which is equi- 
valent, if skilfully exi>ended, to somewhat over l-horse power ; 
and lie reckons that tlie solar radiation received by a square mile 
in the latitude of Sweden would suttieo to keep in action 64,800 
engines, each of lOO-horse power.’ The details of the invention 
are not yet ])ul)lishcd ; buttlie contrivance ju’eferred for utilizing 
the heat apjiears to resemble that of the calorie engine, in which 
motive power is jiroduoed by the exjjansion of air by heat, only 
that in the solar-eiiginc the heat is i>roduced by the concentra- 
tion of the sun’s rays instead of by a fire. In the case of the 
steam-engine, the power developed no doubt also comes from the 
sun, the coal being merely an intermediary, in which, as in a 
coiled spring, ^^ower is stored up. the sun, by its action on 
vegetation, builds up a structure of carbon from carbonic acid, in 
which act power is absorbed as in winding a spring, wliieh power 
is afterwards given out when the carbon is burned. As, how- 
ever, coal or carbon is now becoming very scarce, the necessity 
of finding some now source of power has long been manifest, and 
tide-mills have been suggested as one important expedient. But 
tide-mills are aj)ijlicable only in excejAioiial situations ; they are 
both cumbrous and intermittent, and the sun appears to be 
greatly jjreferable, not merely as a source of power, but as a 
source of heat, for inetallurgic and other jrarposes where a high 
temperature is required without tho oxydizing or soiling action 
of a fire. No doubt the solar beat is available only when tho 
sun shines ; but it is available at every spot on the surface of the 
globe ; and Ericsson proposes t^ generate and store suificient 
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power, either in compressed air reservoirs or otherwise, during 
daylight, to keep his engine going during the night wherever 
that is important. Without this ^junct, however, there are a 
vast number of cases in which the solar-engine might be at once 
applied, as in pumping water or sewage, irrigating and tilling land, 
and the like. In such a country as India, too, it would be most 
valuable in keeping the punkahs in every house going, without 
any expenditure of fuel ; and it would be easy during the day to 
pump sufficient water into a cistern on the roof of each house to 
keep the punkahs in action during the night. It cannot be 
doubted that if ten feet scpiare of receiving surface is adeejuato 
to generate a horse power, the solar engine is destined to obtain 
a very wide introduction in every part of the world, especially in 
those parts whore fuel is scarce and dear ; and even in those 
parts where fuel is cheaj), it must come into use for certain pur- 
poses, as no fuel can be so cheap as that of the sun, which costs 
nothing at all . — Scientific Results : Illustrated London News. 


NEW CALOKIO ENGINE. 

A NEW species of caloric engine has been proposed by Mr. Wen- 
ham, in which the fuel is first turned into carbonic oxide, which, 
being exploded in a cylinder with a proper quantity of air, 
generates the power. This will bo a more economical kind of 
engine than Lenoir’s or Hugon’s gas-engine, as the carbonic oxide 
gas may be produced at a cheap rate. 


STAlllLITr or MONITOKS IJNDEll CANVAS. 

Mu. E. J. Heed, the Chief Constructor of Her Mujesty^s Navy, 
has read to the Institute of Naval Architects a ])aper, namely, 
“ On the Stability of Monitors under Canvas.” Mr. Heed said 
that proposals were oftmi made to mast monitors and send them 
to sea as first-class ships, and the ijurpose of his paper was to 
exliibit the dangers of such a course. He then proceeded, by 
means of diagrams, to show that, using the word “ slability ” in 
the sense, as it is used by naval architects, of meaning the efforts 
made by a sliip to return to an upright position, it was impos- 
sible for vessels with a low freeboard, as the monitor class have, 
to roll under i:anvas without capsizing. He said the case of what 
barges did was not b) be taken as a fitting illustration, for though 
barges vrere low down, yet their cargoes and ballast were so 
placed as to give a low centre of gravity, whereas, in monitors 
there was an upper weight by the armour, the turret, and guns, 
and the tendency was to increase this weight, which caused a 
high centre of gravity. He acknowledged that monitors might 
be perfectly safe under steam, but he said they would be quite 
unsafe under canvas. As to his opinion of the low freeboard, he 
said that a vessel of tliis class^ had been built under him for a 
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harbour defence for Melbourne; but before it started he had a 
freeboard added, although the vessel was going to steam across 
to its destination. He demonstrated that whatever use should 
be made of the monitor class of vessels, they could not be used, 
as at present designed, for first-class men-of-war, and resumed 
his seat amid warm applause. After remarks by Mr. Hen- 
wood, Mr. Scott Russell said he considered the statements of 
Mr. Reed to be very lucid, and confirmatory of the views of naval 
officers as to the dangers of a low freeboard, for it would be 
remembered the old frigates with a low freeboard were called 
coffins.” The experience of these ships with low freeboard was 
unsatisfactory, and proved conclusively that such ships had a 
tendency to turn upside down. Whatever had been advocated 
of these vessels with a heavy deck-weight, there was no question 
that many of them had gone to the bottom under circumstances 
when they ought, according to their designers, to have floated. 
There ought to be in all vessels a great deal of spare buoyancy, 
for “ quite sufficient” was not enough in a vessel liable to be 
wounded. Ho had himself a great love of the cupola vessel. As 
a labour of love he had constructed Captain Coles’s first cupolas, 
and he had entered heartily into the question of the construction 
of this class of vessel, but he did not intend to lay claim to have 
invented anything at all in the system, and he Avarned all con- 
structors to be very careful how they made any such claims, for 
ho assured his hearers that before anything was heard of the 
American Monitors, tlio committee appointed by the House of 
Commons, sitting in 1 851), had every class of vessel before them, 
and a gentleman in Mr. Reed’s position was tlie repository of 
so many official secrets as to views and plans of construction, 
that other constructors would do well not to question where 
particular plans came from, or lay a claim to any particular 
ideas. The speaker went on to urge that tliough the cupola 
ship would not do for a “ first-rate,” yet 100 of them now would 
be an admirable defence to our harbours. The views expressed 
in Mr. Reed’s paper wore further sup^iorted by other practical 
men, and the discussion was continued by Vrofessor Rawson, 
Admiral Sir Edward Belcher, and Captain Sehvyn. Mr. Reed, 
in reply, referred to the remarks of Mr. Scott Russell as to the 
usefulness of 100 cupola ships in our harbours, and said that, 
though it was a matU?r upon which ho had no authority to 
speak, it must be remembered that the cost of such vessels being 
constructed could not bo well borne by the country at tlio same 
time as the heavy fortifications were being constructed at the 
“tops of the hills.” — Times. 


PKOPULSION OF SUIPS. 

Pkofkssor M.vcquoun Rankine has road to the British Asso- 
ciation a paper, “ On a Probable Connection between the Resist- 
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ance of Ships and their Mean Depth of Immersion.” The author, 
after referring to previous rescarelies of his own and of Mr. Scott 
Kussell in relation to waves, stated that the object of his paper 
was to call the attention of the British Association, and espe- 
cially the committee on steam-ship performance, to the probable 
existence of an element in the resistance of ships liithcrto 
neglected, viz., that every ship is probably accoiripaniod by 
waves whose natural speed de])endB on the virtual depth to which 
she disturbs the water, and that, consequently, when the speed 
of a ship exceeds that natural speed there is probably an addi- 
tional term in the resistance de])ending on such excess. The 
author suggests that suitable ol)servations and calculations 
should be made in order to discover its amount and its laws. 
Amongst observations which would be serviceable for that pur- 
])ose might he mentioned, the measurement of the angles of 
divergence of the wave-ridges raised by various vessels at given 
speeds, and the determination of the figure of those ridges, which 
were well known to be curved ; and amongst the results of cal- 
culation the 'in.exin dejith of iimnersioVfVLB found by dividing the 
volume of displacement by the area of the plane of flotation ; 
and that, not only for the whole ship, but for her fore and after 
bodies separately, it being probable that the virtual dejitb of 
uniform disturbance, if not equal t-o the mean depth of im- 
mersion is connected with it by some doflnite relation. In 
an appendix, the author gave the results of three observations 
he had been able to make ; and few as they had been, he thought 
they were sufficient to prove the existence of waves whose speed 
of advance depended on the depth to which the vessel disturbs 
the water. The connection between these waves and the resist- 
ance remains for future investigation. 

Mr. Merrifield ha.s read to the British Association a paper 
** On the Necessity for further Bxjierimental Knowledge respecting 
the Propulsion of Ships.” He began with a short review of 
what was already known on the subject of the law of the resist- 
ance to which a ship was subjected by its having to force its way 
through the water. He showed that, although there was a gene- 
ral consent that the resistance varied, with a certain degree of 
approximation, according to the law of tlie square of the velocity, 
yet there was abundant proof that that law was inexact, and that 
the nature and causes of this discrepancy, although much dis- 
cussed, were still in need of experimental determination. Ho 
considered that the first requisite was to have the direction and 
velocity of the currents of water which accompany a ship’s motion 
determined by actual observation. For this purpose ho submitted 
to the Section a rough scheme of experiments, which, however, 
he wanted to got corrected by the experience of a Committee of 
the Association. He suggested that a vessel of the corvette class 
should (at separate times) be towed, and also driven by her own 
screw, instruments being used to measure both the power om- 
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ployed, the sj>eed of the vessel, and the velocity and direction of 
the accompanying water, at various rates of spet)d. He pointed 
out serious difficulties in ascertaining the direction of the currents 
of water, and was unable to suggest for this ijur])0se anything 
better than direct vision. He exhibited certain instruments for 
assisting the eye in looking through the disturbed surface, — one 
of thorn being a common watc*-r-glasB, a simple trumpet witli a 
sheet of plate glass at the bottom, which was dipped below the 
water; tlio other being A rago’s scopoloscopo. He also described 
an elcotri(.*al log, patented by M. Aiifonso, of Meiidc. Hut he 
thought all these things required further consid(‘ration. He pro- 
posed to apply fora Committee of the Association to discuss the 
subject, with a view of considering what experiments might best 
be made ; and if tlio Committee were of opinion that satisfactory 
results might be exi)ected from suc-h exj»erimonts, then to meino- 
riali/iO the Admiralty to detail vessels and officers for the purpose 
of carrying them out in the course of the summer. 


HER majesty’s ship “ HEUCDLES.” 

The screw (armoured iron) frigate Hercules Captain Lord 
Gilford, the latest iroiudad that wo have sent afloat. She is paid 
for in full, hut she stands on the national books for mainten- 
ance,” and now that she is ready to enter upon her duties as a 
fighting machine in the first line of the nation’s defence, it may 
bo as well to criticize impartially her apparently good or bad 
qualities, and ascertain, as far as may bo ])o8sibl(j, what the Chief 
Constructor of tiie Navy has given the nation for its money. 

First, then, if we put aside for the present one objectionable 
feature in the Hercules construction, or rather design, as a 
broadside gun-sbij), it must be freely admitted that her strength 
both for olleiisive and defensive purj)08e8 excels greatly that of 
any other ship yet afloat and belonging to the British navy. It 
has been said that the Hei'cules is in reality no stronger than 
the lielleroiHion which, although the strongest ship yet doing 
duty with the “ Channel Squadron,” is nevertheless incapable of 
resisting the shot and shell from her own liJ-ton guns, if, how- 
ever, we compare briefly tlie armour-plating of the two ships and 
its packing, it will be found that the Hercules is much the 
stronger ship of the two, if, as is j>resumed, by that term is meant 
the siiip’s strength for defence. Firstly, the Hercules has a 
bolt of 9 in. armour at the water-line, a couple of inelics in excess 
of the Bellero}))wn ; secondly, all the armour at and below 
the water-line throughout nearly the entire length is backed by 
huge logs of teak, which arc again backed by a second iron skin 
and sets of iron frames, none of which exist in the Bellerophon ; 
thirdly, the 6 in. armour-belt above the water-line belt, and at 
the top of the graduated thicknesses of tlie side armour, is very 
much deeper on the Hercules* sides than on the Bellcrophon's ; 
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and, fourthly, the Hercules has an armoured stem battery for 
a 12-ton gun, which the liellerophon is without. All these 
are obviously very substantial additions to the fighting strength 
of the Hercules over that of the liellerophon, and they also 
place the Hercules in this respect above all comparison with 
other previous or present broadside gun-ships, with the single ex- 
ception of the huge Prussian ship Kimj William. This ship, 
which was also designed by our Chief Constructor, and was built 
in an English private ship-building yard on the Thames, is more 
extensively plated with 8 in. armour than the Hercules, but 
she has no 9 in. armour, and is without the additional internal 
defensive strengtli of tealc logs and an iron skin below the water- 
line. A close comparison of the King William and the Hercules 
in the disposition of their armour shows the former to be the 
stronger plated above ihc water-line, but the Hercules at and 
below the water-line ; and in a contest at sea between the two 
shijis it apjioars probnblc that the latter would have the longer 
life afloat, the often si vo powers of each being taken as equal. In 
the Hercules, in fact, the defensive strength of armour and 
backing is concentrated at the water-line ; and to illustrate how 
far we have gone in this c-oncent ration we may compare the 
water-line defence of the Hercules with that of our first imnclad, 
the Warrior, tin? latter consisting of 4.^ in. armour backed by 
18 in. of tejik, and i in. inner iron skin ; while the Mir rules line 
is composed of 9 in. artnour, <10 in. of tt?ak, and iron skins 2.^ in. 
thick. Of the entire disposition of the armour-jdating of the 
Hercules it may be briefly described as consisting of a band of 
plating entirely round the ship from .5 ft. below the water-line 
to 9 ft. above it, the thickness of the band graduating, but reach- 
ing its 'maximum thickness of 9 in. in the row of plates at the 
water-line. From this hand rises the great central battery, and 
here the plating is disposed in eight tiers, wliich are thus ar- 
ranged : — At the water-line (me width of 9 in. plates, and next 
above tdiis one width of S in. Above the 8 in. are live rows of 
(J in., and then another width of 8 in. The battery is closed at 
each end by 0 in. plated bulkheads. The weight of the ship’s 
side and its jirraour at the w’ator-linc is, a-j)])roxiiriately, 795 lb. 
per square foot, and at the level of the gun-deck 582 lb. 
square foot. 

Thus much for the dehmsive ■|^ower^ of the ship. Her powers 
of oftence next claim notice. Her armamcTit is of a character 
such as no otlior ship I)ossossch, exemjdifying most fully the 
present tendency to substitute a small number of very largo guns 
with a wide range of training for a large number of less powerful 
guns, with a com])aratively limited range; yet it cannot, we 
think, be disjmted that the means taken to obtain this increased 
range of training constitutes the weak point in the ship’s de- 
fence, and is, in fact, the objectionable feature in the ship’s design 
to which reference has been made, and to which we shall refer 
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again presently. In this central battery the Hercules carries 
eight 18-ton guns, which throw 400 lb. shot. Four of those 
monster guns can bo fought through ordinary side-ports, or four 
of them can be fouglit out of indented ports, one at each comer 
of tlie battery, where they can be fired at an angle of 15 deg. 
from the line of the ship’s keel. The guns are mounted on mas- 
sive double-sided iron carriages, designed by Captain R. Scott, 
R.N. , the slides and rack-racers carrying them being also on the 
plans of the same officer. The port-sills of this tremendous 
battery of guns are about 11 ft. from the water. It is certain 
that lii-ton guns are now worked with ease and security on the 
broadside at sea, and Captain Scott anticipates an equally satis- 
factory result with the 18-ton guns of the lierciiUs. This, 
however, can only be determined by actual experience at sea. 
As yet these guns have been loaded and fired from their present 
position. The remainder of the ship’s armament on the main 
deck consists of two 12-ton guns throwing 250 lb. shot, and 
both fought behind armour- jdatod ports and firing in the line 
with the ship’s keel. One of these guns is mounted under the 
forecastle, and looks out under the bowsprit through a port in 
the ship’s stein. The other is mountijd in the captain’s cabin, 
and looks out in like manner directly over the ship’s stern. The 
armament of the upper deck consists of four (ij-ton guns, throw- 
ing 115 lb. shot, and fought through unprotected ])orts. Now, 
in this arrangement of guns and gunports lies the objectionable 
feature in the ship’s design, and the weak point in her defensive 
strength — that is, in the four indented or recessed ports at the 
four corners of the central battery. Each of these indentations 
is about 2() ft. in length, funnel-shaped openings, and admirable 
guides for an enemy’s shot or shell to enlilii.de the Hercules own 
battery. Mr. Reed has, however, discard(*d this fatsil princijdein 
a ship’s fortification in his liiter-desigued shijis, having in them 
followed the plan he pursued with the Kimj William^ where ho 
gives the guns at eacli end of the main battery the required an- 
gle of a lino of lire from the ship’s keel by mounting them in 
projecting basiions or spousons, forming the section of a circle 
beyond the ship’s side. 

The important feature of “ramming” has not been forgotten, 
in the construetion of the HeronlaSj the bow being specially de- 
signed and built of extraordinary strength to fit it for this pur- 
pose, while the improved balanced rudder which has been fitted 
to the ship will doubtless render her very handy and quick in 
answering her helm, and therefore atld materially to her efficiency 
as a ram. The naval action of Lissa sufficiently proved that a 
ship’s quickness and powers of turning in obedience to her helm 
are essential to success, both in regard to ramming the ship of 
an enemy and avoiding being rammed by her. The Hercules* 
rudder is an improvement u^ion that of the Bellerophon^ which 
is also on the balanced priucijjle, and is expected to yield even 
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more satisfa-ctory results than were obtained in tlie trials made 
with the latter ship, espeoially under sail. It was tlio expressed 
opinion of coniiiianding ollieers of the licUeroiJhon that the 
large area of her rudder had been on o<*casi()ris tlie eauso of the 
ship missing slab's when she was jmt about, owing to its large 
area suddenly checking the ship’s wjm'. To .avoid this, the rudder 
of the Hercules is jointed at the axis, so that it can be used 
as a ])lain bahmeod rudder when uiider steam, and as an ordi- 
nary rudder under sail. This jointing of the enormous ruddtr, 
like the original adoption of the balanced rudder, was a bold 
mechiinical exj)edient, but so far as it has yet been tried, at the 
Noro and l)otvveen the Is ore and Sjdlhead, it has proved success- 
ful in Avorking. 

With respect to the structural arrangements of the Her- 
culaSj she embodies all the im]>roved methods of construction 
introduced l)y IVIr. lle(‘d in iron shiidmihling, atid wliieh h(^ 
claims to embody the maxiinuni jwovision fur the stri'iigth and 
safety of the ship e-oinbined with remarkable lightness of mate- 
rial and cost of ])r()dutdh)n. 

We have compared the water-li.no defence of the Jlercuh'S 
with that of the H’arrior ; but in order to do full justice to 
the Hercules as a broadside gun-8hi]> of the latest type, it is 
necessary to eompare her more fully vrith the im 'proved ITar- 
nw, the AcJn lies f which may ho taken us the early roj)re8en- 
tative broadside ironclad of the British navy, as the Hercules^ 
lias been taken as tlui latest. I’ho Ar li.il les is J180 ft. long, 
58 ft. 3.} in. broad, of about {1,500 tons displtvcement, and of 0,120 
tons tonnage. She carries a total weight of armour of 1,200 
tons, the greatest thieknoss being l-l in. ; ber armament weighs 
about 300 tons, and she carries (»2() tons of coals. 

The Hercules is 325 ft. long, 59 ft. broad, of about 8,000 tons 
displacement, and of 5,220 tons tonnage. She carries a total 
weight of armour of 1,4-80 tons, the thicknesses being 9-Sin. and 
0 in. ; her armament weighs about 5 10 tons, and slie will carry 
000 tons of coal. Thus the Hercules is 55 ft. shorter, of 900 
less displacement, and 891 tons tonnage less than the Achilles^ 
yet she carries 280 tons more armour and 210 tons more of 
armament than the latter ship, and this with greatly increased 
defensive strength. The Achilles carries 20 tons more coals 
than the Hercules ; but the latter has engines of the modem 
type, with super -heaters and surface condensers, specially de- 
signed to economize fuel, and Aveighing nearly 300 tons more 
than ordimuy engines of the like nominal ]>ower ; so that the 
coal she carries would enable her to steam much farther than the 
Achilles could, both starting Aivith full bunkers. 

The machinery of the ship consists of a pair of Messrs. John 
Penn and Sons’ trunk engines, of 1,200 nominal horse-power, 
estimated to indicate six times their nominal power on the offi- 
cial measured-mile trial. The diameter of the cylinders is 127 in. 
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nnl the cliainoior of the trnnl: 47 in. ; diaineter of cylinder, efiec- 
tivc, 118 in. ; IciiLrth of Htrolco, 54 in. Each cylinder weif»li8 
lii tons 17 cwt. The cylinders are jacketed all over, tlie covers 
being cast hollow for the rec(*pti(»n of stciirn. TIkj main slides 
are on Messrs. Penn’s nsnal priinnplc. The cut-oil' is effected by 
gridiron expansion valves, travelling on fnees on the upper sides 
of the slide-valvo boxes. IMk? (MUideiisors are vertical cast-iron 
cylinders standing at the side of the crank-shaft fai’thest from 
the steam cylinders. They are 11 ft. 4 in, in diami'tcr, and the 
length of their copper tubes measures in the aggregate 12 miles. 
The condensing water is driven through the tubes by two A])poJd 
centrifugal pumps, drawing water either from tlie bilge or sea, 
catdi ca.})able of discharging (iO tons of wati-r per minute, and 
worked by a pair of auxiliary engines of 40 liorse-power. There 
arc two boiler rooms, each containing four boilers with their 
stokeholes amidshijis. There are 10 furnac(‘s in all, the size of 
the fire-grat('s being 2 ft. 10 in. by 8 ft. ; miniberof tubes, 3,000. 
Length of tubes, 7 ft., and their inner diamettn*, 2 in. The screw 
is a two-bhided Griflitli, cast in metal, and weighs 23 tons 10 
cwt. ; the crank-shaft w'ciglis 34 tons 10 cwt., and the screw- 
shaft 24 tons. The total weight of nawdimery, boilers filled with 
water, and spare gear is estimated at 1 ,01)0 ions, or rather less 
than 3 cwt. per estimated indic.ated horse-power. It is almost 
superfluous to say that the engines of the Htrndes are rnag- 
nifi(icnt spoedmens of work in metal, or Unit with them in motion 
under full steani-])owcr the vast aparfainmt in which they stand 
becomes the most impressively interesting j)art of the whole ship. 

All the internal arrangoments of the Uerndeft de8(*rve the 
highest ])raiso. OHicors nor erew were ncv(‘r betti’r or so well 
hert,lu?d on lioard a 8hij)-uf-war, and the arrangmaent of baths 
and lavatories for tlio accommodation of all on hoard, from the 
smallest boy ’tween decks to the captain aft, is really superb, nor 
are the dispensary and sick bays lt*ss deserving ]>raise. 

Ill point of workmanship tlie Ifcradas is a marvel inside 
and outside ; hut in this respect a most lavish and utterly need- 
less expoiisi* has been incurred. ’J’he ship is none the better for 
such an extravagant outlay upon her. both in the form of labour 
and material, while at the same time her cost has been thereby 
largely increased and the national purse so much the worse for 
the process. Altogether, the Here id as may be summed up 
briefly as being the best ship the i>TCsent Chief Constructor has 
yet added to our navy, but at the same time possessing the great 
weakness in her defensive strengtli alhnh^dte in the four indented 
ports of her central battery. In geiuiral appearance the ship is 
exceedingly noble in all her proportions, and even singularly 
handsome for an iron ship. Consideration being given to the 
proved handiness of the ship under steam (due to her compara- 
tive shortness and her balanced rudder) , the thickness of her 
armour, and the power of her gnns, it may be safely asserted 
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that, notwithstanding the four objectionable ports, t^^he Hercules 
is capable of performing any service that was foi^*^nierly per- 
formed by onr unarmourod wooden ships, and that she xiced not 
shrink from an engagement with any ironclad broadside ‘ ^ ship at 
present afloat. — Times. 


A NOVEL ClJNnOAT. 

A GUNBOAT named the Staunch, built for the Admiralty upon 
the proposition and plans of Mr. George Rondel, of the firm 
of Sir William Armstrong and Company, has been completed, and 
tried at sea off the mouth of the Tyne, with the Admiralty in- 
spectors and a numerous party of officiers on board, including some 
members of the Ordnance Select Committee. A correspondent 
of the Fall Mall Gazette gives the follow account of the boat : — 
This vessel, though wholly insignificant in appearance and cost, re- 
presents some very novel princii>les. She is onlj" 79 ft. long and 
25 ft. beam ; her draught of water when loaded 6 ft., and her dis- 
placement 150 tons. She has twin-screws driven by two pairs 
of condensing engines of 25-hor8e power (nominal) combined, 
giving her a mean spoed of seven and a half knots. She carries 
as heavy a rifled gnn as any in the navy, and to all appearance 
carries it most efficiently. The gun, a 12. i -ton 9-inch Armstrong, 
is mounted in the fore part of the boat in a line with the keel, 
and fires through a bulwark or screen over the bow, which is cut 
down and plated something like that of a Monitor. Thus placed, 
it is easily worked in a rolling sea, and its change of position by 
recoil does not appreciably airect the trim of the vessel. At the 
same time, to provide for heavy weather, it is made capable of 
being lowered into the hold, so as to relieve the little vessel of its 
deck-load, and enable it to carry the weight as cargo. Machinery 
is also employed for the purpose of working th(? gun, by which 
moans more than half of the ordinary gun’s crew can be dis- 
pensed with. The operation of lifting and lowering is performed 
by simple but powerful machinery. 

During the trials, the gun, with its carriage and slide, and 
the platform carrying them — weighing in all 22 tons — was 
raised and lowered in a rough sea, with the boat rolling 11 deg. 
each way, in from eight to six minutes. When the gun is lowered 
the gun- well is closed and the deck left perfectly clear, but in a 
few minutes the gun can be again brought up ready for action. 
For working the gun small capstan-heads on dock are used. These 
are turned by machinery from below, and instead of the gun- 
tackles being hauled by a large gun detachment, one man on each 
side has merely to take a turn with his rope round the nearest of 
the revolving capstan-heads. The capstan, upon his tightening 
his end of the rope, draws the rope for him, and on his slacken- 
ing his end frees it. Thus the gun is run in or out, or trained 
right or left, with great ease and precision. In the same way 
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shells are ran np out of the shell -room, and other analogous manual 
services performed. This simple method of economizing labour 
has been already applied in many ways, such as for drawing 
trucks and moving heavy weights in railway goods stations, in 
conjunction with hydraulic machinery. With such assistance, 
during the trials of the Staunch the 12J--ton gun was easily 
liandled by six men, instead of sixteen, and fired with extra 
charges of 56i lb. of powder, and 285 lb. shot. It must be ob- 
served that very little, if any, training is requisite with the gun 
of the Staunch, The vessel is so small as to bo a sort 
of floating gun-carriage. Her twin-screws enable her to turn 
rapidly in her own length. Her helrnsTnan is placed just behind 
the gun. The gun, therefore, can be laid by rudder right or left 
wdth far more ease and speed than any gun of similar weight 
otherwise mounted. During the recent trifils with the eT\gineB 
driving reverse ways, the vessel made the full circle in her own 
length in 2^ min. With both engines going full ahead, she 
made by the holm a complete circle of 75 yards diameter in 
2^ min. The Staunch is wholly unarmoured. Her strength 
and security lie in her great gun and her diminutiveness. And 
she must be considered as one of a flotilla of similar vessels. 
Sixty such could be built at the price of a single armour-clad 
frigate, and ten of them, acting difleront points, doubling in 
their own length, escaping into shallows, sheltering under 
forts, would drive ofi‘, or render a good account of any hostile 
vessel venturing to attack our harbours, rrimaril}'' they are 
intended for harbour defence; but the power of lowering the 
gun and carrying it as cargo would afford great security for 
these vessels at sea, and enable them to bo sent from harbour 
to harbour with safety. The Staunch is now to be S(*nt round 
to Portsmouth, where she is to be attached as experimental gun- 
boat to the gunnery ship Ex cellent. 


TIIK STEAM-MAN. 

The Steam Man in New York, is a new locomotive for common 
roads, invented at Newark, New Jersey, and is intended to walk 
or run about as a man would, and draw carriages after it. The 
steam -man is person of commanding presence, 7 ft. 9 in. high, 
weighing 500 lb., measuring 200 in, round the waist, and deci- 
dedly stout in general appearance. ITis legs are made up of iron 
cranks, screws, springs, and other intri(rate machinery, and have 
a motion similar to the human extremities ; his stomach is a fur- 
nace, his chest a boiler, and the smoke passes up through his head 
and towering hat. He bears a good-humoured countenance, with 
a handsome moustache, while in his mouth is fixed a steam - 
whistle, and a gauge and a safety-valve ornament the back of his 
h ead. He is the figure-head, as it were, of a phaeton, capable of 
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accommodating four persons, together with a tank to carry water 
and a box for coals. The driving machinery is at his back, and 
witliin easy grasp of the persons on the phaeton, who can start, 
stop, curve, go fast or go slow at their pleasure. The inventor 
claims that 20 lb. of steam will set him in motion, and 20 cents, 
worth of coal work him a day. He also claims that he can ac- 
complish a mile in two minutes on a level course, and can stop 
over all obstructions not higher than a foot. His engine is 4- 
horse power, and the man takes 30 in. at each stride. This 
steam-man, however, has not yet exhibited himself in public, 
though he is promised a race down Broadway when the weather 
is tit, and meanwhile his owner oilers to manufacture stt!a.m-men 
at short notice for 300 dollars a-picce. Wlicther they ])rove of 
any practical goc^d or not, ilioonc at New York is urif questionably 
a grt‘at curiosity, and when we have said this we think we have 
said all that can be said. — 


STKA.\f ItOAD-KOLLER. 

The Town Council of ShelHcld have purchased a Steam Roller 
from Messrs. Aveling Porter, of L(»udon and li(>c]K*stcr, at a 
cost of JtJtJOO. U’liero was formerly a reservoir on the site of part 
of this street', and in coinj)ari8on with other streets in tlie town, 
the ground was soft and shifty. It was covered to the dej^th of 
about 10 in. with ilio loose stony materhil used in roatl-making, 
and before the ponderous machine was driven ui)on it was as 
rougli and uii traversable as it well could be. The steam being 
up, it was not long before the huge machine began to cranch along 
the new highway. Tlie weight of the roller is 26 tons. When 
the machine had gone over the street two or three times it had 
transformed it from a rough, impassable thoroughfare, to one 
almost as level and satisfactory — of course not so smooth — as 
an ordinary asqdialted footpath. 

The roller consists of four wdiecls or rollers, tho two front 
ones being 3 ft. 6 in. apart, and tho hinder ones running close 
together, 6 ft. diameter and 2 ft. broad. The hinder wheels over- 
laj* the front ones 3 in. The total width covered by the roller is 
7 ft. 6 in. 

The whole machine weighs 25 tons, equally distributed over 
tho rollers. The boiler is horizontal, and the working })art8 are 
on the toj) of the engine out of the way of tho dirt of the road. 
The power is communicated to the rollers by an improved endless 
chain of great strength. 

The two hinder rollers arc fitted in a turn-table, and become 
the steerage of tho machine, which is perfect in its action. A 
boyjbwelvo years old can steer the machine, and it can be com- 
pletely turned in a road 30 ft. wide with great ease. We may 
add that the roller can bo worked backwards or forwards. It 
is therefore seldom necessary to turn it. — Builder, 
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NEIY METHOD OF SAISINO SUNK VESSELS. 

The Glasgow and Belfast mail-steamer Wolf has leen 
raised ont of 42 ft. of water in Belfast Longh, where she was 
sunk by a collision with the Frince Arthurf in a fog, last 
autumn. Her mails and a valuable part of her cargo had been 
recovered by divers. As she lay directly in the way of other 
vessels, it was necessary to remove her ; and the owners, Messrs. 
G. and J. Bums, with the Glasgow underwriters, had to devise 
the means of doing so. All attempts to lift iron vessels 
out of deep water had hitherto failed. To Wow her up 
would have been very costly, and the vessel would have 
bf^ destroyed. It was therefore resolved, upon the advice of 
1 -^l^hn Wield, the able and experienced salvage agent, to en- 
trub^'^essrs. Harland and Wolff, shipbuilders and engineers, of 
Belfast, with the task of lifting her by a newly -inveutyod process. 
It was found by the divers and by soundings to ascertain the 
injury done to the hull of the vessel, that the stem of the Prince 
Artlmr had made a considerable breach into her fore hold, and 
that she had sunk about 8 ft. into tlie mud, so that there was no 
possilulity of passing chains under her in the usual way. With 
a rise of tide in that locality barely equal to the depth, she had 
sunk into the mud. These didlculties necessitated an entirely 
new means of attaching the lifting chains to her, and of bringing 
some powerful yet simple purchase to bear on tliom, so as to lift 
the vessel by them, independently of and in addition to the very 
limited rise of the tide. The veiy bold and ingenious plan, 
which is, we believe, quite novel, was therefore adopted of 
attaching strong hooks to the ends of fifty stout cliains, each 
capable of carrying twenty -five tons, and of sim]d3»^ hooking each 
of these into an equal number of side light-hi ’ js that were in 
the vessel, and then passing these chains up over pulleys on a 
floating raft of tanks, there to bo attached to a powerful screw, 
about U ft. in length, with nut, to be worked by a G ft. screw-key 
and five hands. 

The Wolf was estimated to weigh, under water, about 800 
tons, requiring a lifting power, of course, sojnewhat in excess of 
this weight. There was some cncouragciiieut from the perfect 
success which had attended Messrs. Harland and Wolff in the 
lifting of a similar vessel off* the shore in that neighbourhood last 
summer, by means of large iron air-tanks constructed for the 
purpose. The same tanks, with two others stUl larger, built 
especially for this occasiora, having in all a flotation equal to 852 
tons, were now secured together <in two distinct rafts, by stout 
double cross logs, the one raft to lift the ft>re body and the other 
the after body of the vessel ; and on these cross logs the lifting- 
screws were fixed, with stages ranged on each side for the work- 
men to stand on whilst plying the screw keys. During the 
spring these ponderous rafts of tanks, with aU their gearing, 
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were prepared ; and whenever the weather and sea permitted, the 
divers were at work attaching the hooks into the side-lights of 
the sunken vessel, and ranging the lifting-chains attached to 
thorn on her deck ready to be sent up to the raft when the time 
came . — Illustrated London Ne^os, which see for engraving. 


IMI'ROVIOI) PARALLEL RULER. 

An ingenious iraproveinent has been made in the ordinary 
parallel ruler by Messrs. Reeves and Sons, of 113, Chcapside, and 
which so enhances the utility of the instrument that it will 
eventually supersede the ruler hitherto used. The improvement 
consists in the engraving of scales on the sides of the ruler, and 
of an alteration in the shape of the metal connecting-links. By 
these simple means, parallel lines of any desired distance can be 
at once ruled without the necessity of being previously marked 
oif with any other instrument. The right angle, and the angles 
most generally required, can also be laid down without the aid 
of a set square or protract^or. 

It will be found most useful to all whose profession or manu- 
factures embrace the art of drawing. The ruler is the invention 
of Mr. Cecil Harrison, of the London University College School. 

DRIVING IRON f'OLUMNS. 

A I’ArFR has been read to the Institution of Civil Engineers 
^^On the Supporting Power of Piles; and on the Pneumatic 
Process for Driving Iron Columns, as practised in America,” by 
Mr. W. J. McAlpino. The first part of this communication 
related princijially i.o the experience gained in driving 6,539 
piles, an average depth of 32 ft., for the foundation of the Govern- 
ment graving-dock at Brooklyn, N.Y., when the support was 
mainly derived from the adhesion of the material into which 
the piles were driven, and slightly from their sectional area. 
The piles were in rows 2^ ft. apjirt, and at transverse distances 
of 3 ft., all from centre to centre ; intermediate jnles of tough 
second-growth oak being frequently employed. The main piles 
were chiefly round spruce spars, very straight, from 25 ft. to 45 ft. 
long, and not less than 7 in. in diameter at the smaller end, and 
on an average 14 in. in diameter at the larger end. From a 
record kept during the progress of the work, it was ascertained 
that it took two and one-third blows to drive each foot of pile, 
and that the distance moved uniformly diminished from the first 
to the last blow, ranging from 8 in. at the beginning to no move- 
ment at the end — the average distance moved by the last five 
blows being lin. A considerable number of the piles were 
driven by a Nasmyth steam piling-machine, with a ram of three 
tons, and a stroke, or fall, of 3 ft., and making from sixty to 
eighty strokes per minute. The other machinos were generally 
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operated by steam-power, giving an average of a blow per 
minute ; but occasionally the hammers were hoisted by manual 
and horse power. The rams in the latter machines were of cast- 
iron, swelled out at the bottom to concentrate the weight at 
that point, and weighed about 2,200 lbs. each, though some 
were used of 1,500 lbs. ; the fall being 30 ft. It was observed 
that the heaviest ram, when striking blows of tlie same effect as 
lighter ones, did the least injury either to the head of the pile or 
to the protecting iron ring, and this injury was still less with 
the Nasmyth hammer. It was also found that no advantage 
was gained by the fall of the ram being more than 40 ft., as 
the friction on the ways then prcvenfjcd any increased velocity 
to the ram when falling from a greater height. With the 
Nasmyth hammer, piles were driven 35 ft. in seven minutes, 
while with the other machines similar piles required one hour, 
or more, to drive them the same distance. 

Experiments were mnde at different times to ascertain the 
weight which the piles would sustain. For this purpose a long 
lever of oak timber was employed, with which a number of the 
foundation and coffer-dam piles of nearly the same si/iC, and 
driven under exactly similar conditions, were withdrawn. It was 
thus ascertained that a weight of 125 tons was required to move 
a pile, driven 33 fi. into the earth, to the point of ultimate re- 
sistance, with a ram weighing 1 ton, and falling 30 feet at the 
last blow. These trial piles averaged 12 in. in diameter in the 
middle. From a number of other experiments, it was believed 
that the extreme supporting power of the ijile, due to its fric- 
tional surface, was 100 tons, or 1 ton per superficial foot of the 
area of its circumference. From an analysis of the experiments, 
the followdng general laws seemed to have prevailed in these 
cases: — Ist. That the effect of lengthening the fall of the ram 
was to increase the sustaining power of the pile in the ratio of the 
square root of the fall. 2nd. That by adding to the weight of 
the ram, the sustaining power of the pile was increased by 0*7 to 
0*9 of the amount, due to the ratio of the augmented weight of 
the ram. 3rd. That a pile driven by a ram weigliing 1 ton, and 
falling 30 ft., would sustain an extreme weight of 100 tons. The 
formula based upon these data, as applicable to rams weighing 
from 1000 lb. to 3000 lb., falling from 20 ft. to 30 ft., was 
X = 80 (W + 0’228v^ F — 1), in which X was the supporting 
power of a pile driven by the ram W, falling a distance F ; X and 
W being in tons, and F in feet. The author was of opinion that, 
under the most favourable circumstances, the pile should not be 
loaded with more than one-third of the result given by this 
formula ; and when there was any danger of a future disturbance 
of the material around the pile, or when tliere was any vibration 
in the structure which might be communicated to the piles, the 
load imposed should not exceed one-tenth. 

The bearing support due to the sectional area of the pile had 
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not been considered in the preceding inqnixy ; but numerous ex- 
periments bad been made^ which gave results of from 6 tons to 10 
tons per square foot. 


DEAD-STROKE POWER-HAMMER. 

This hammer, of American invention, has been found to give 
satisfaction to most of the firms who have tried it. The inventors 
intend it to supersede the triphammer. The first working model, 
with a 60 lb. head, has been in use for some time past in Phila- 
delphia — ^principally in drawing down the ends of railway spring 
blades. The hammer consists of a framework of cast iron about 
6 ft. by 6 ft. 8 in. by 10 ft. 8 in. high. The weight of tho hammer 
is 1000 lb., or nearly half a ton, suspended from the spring 
which is attached to tho end of a beam worked by the crank 
shaft, which is driven by a belt pulley. There is a wheel for tighten- 
ing the belt, so as to regulate tho speed at which the hammer 
works. The inventors say that it must not bo supposed that the 
power obtained from this hammer is due to the momentum of 
the ram merely ; tho principal agent is the elastic force of the 
steel bow-spring, a force that is proved by bracing its extreme 
points so as to prevent any flexibility, when it will be found that, 
with all the velocity given to the ram, no power can be obtained 
from it other than that of an accelerated drop or dead fall. Ab- 
solute tests prove that a weight of 2500 lb. must bo exerted to 
compress tho spring usually attached to a 10001b. hammer, to 
enable it to reach the maximum point of deflection when driven 
at its regular speed. By this it will be seen that the increase of 
force over the mere weight of the ram itself is greatly in excess 
of that of any hammer ^own, while the power used is economized 
in about tho same proportion. The machine gives a dead blow, 
and works with a considerable saving of power as compared with 
ordinary drop hammers. 


LIQUID FUEL. 

A GOOD de^ of attention has been attracted to the subject of 
“ Liquid Fuel,” by Captain Selwyn, in a paper read to the Insti- 
tution of Naval Architects, in which it is asserted that coal-tar 
burned in the furnace of a steam-boiler will generate nearly as 
much steam as three times the weight of coal. Experiments 
confirmatory of this result were recited by Captain Selwyn, whose 
statements wore corroborated by those of other persons present ; 
and, as coal-tar is at present a refuse material, and as any kind 
of concentrated fuel, even if more expensive, would be very valu- 
able in enabling a ship of war to keep the sea. Captain Selwyn 
insisted upon the importance of substituting tar for coal fuel in 
the vessels of the Navy, the more especially as tar, unlike petro- 
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lenm, is not dangerously inflammable. The tar is introduced into 
the furnace through a bent pipe, about i in. in diameter, which 
points through a notch in the furnace-door ; and beneath the tar- 
pipe there is another similar pipe which conveys steam. The bars 
of the grate are covered with ashes, wliich require to be renewed 
every twenty-four hours, and the tar and steam form an inflam- 
mable gas which, when ignited, keeps up the heat. The evapo- 
rative efficacy asserted by Captain Selwyn, though no doubt stated 
in good faith, is quite incredible, and there is no reason to con- 
clude that the evaporative power of tar is much, if at all greater, 
than that of an equal weight of good coal. It is well known that 
coal with much bitumen or tar in it is not more effective than 
coal with little or no bitumen in it, and the efficacy of patent fuel 
compounded of coal-dust stuck into bricks with coal-tar is not 
greater than that of coal. The most probable supposition is, that 
in Captain Selwyn’s boiler, much of the water supposed to have 
been evaporated, was carried over the steam by priming, without 
being raised into steam at all, and if this action occurred a great 
apparent evai)orative efficacy would be obtained, though the real 
evaporative power of the fuel was only the same as that of coal. 

Nor is there any novelty in Captain Selwyn’s plan. In 1834 
Mr. Bourne introduced into the steamer, “ City of Londonderry,” 
apparatus resembling that of Captain Selwyn, for burning coal- 
tar in the furnaces. The tar was contained in tanks, upon each 
side of the steam-chest, and the surface of the tar was pressed by 
the steam to force it through bent pipes, entering the furnaces 
through notches in the furnace-doors, precisely as in Captain 
Selw^m’s aiTangcment. Instead, however, of a steam jet, a jet 
of boiling Wcater taken out of the boiler was employed, and the 
two jets were so set that they converged to a point within the 
furnace, where they broke up and wero vaporized into inflamma- 
ble gas. Mr. Lamb, now sux)crintending engineer of the Penin- 
sular and Oriental Steam Comj>any, was engineer of the steamer, 
City of Londonderry at the time this experiment was made, 
and it is not to be supposed that he would have allowed the bene- 
fits of the system to have remained so many years in abeyance, 
if those benefits were so momentous as Captain Selwyn alleges. 
Mr. Bourne made numerous exi>eriments on this subject in 1835 
and 1830, and in some cases he raised the tar into vapour as well 
as the water, and conducted it into the furnace through hollow 
furnace-bars, perforated at the sides and covered with a layer of 
broken fire-brick, maintained in a state of incandescence. But 
the conclusion finally arrived at was that tar had only about the 
same evaporative power as coal, and that, although at the moment 
it was a refuse material, it would at once cease to be so if it came 
into request as a fuel for steam-boats. — Scientific Results; 
Illustrated London News, 
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tooth’s system of boiling sugar. 

The ProdMCG Markets Review says: — “In an ordinary va- 
cnum pan, tho top of the liquid alone forms the evaporating 
surface, and evaporation would, of course, be more rapid were a 
greater portion of the liquid exposed. The most notable feature 
of Mr. Tooth’s invention consists in pumping the juico down from 
tho top of the vacuum pan, at the moment of granulation, through 
a rose. The juice is thus disi.ributod in small streams through 
the air contained in tho evaporating vacuum chamber, and tho 
surface exposed, as compared with tlie old system, is said to bo 
as 1000 to 50. The evaporating chamber dilFers from the old 
vacuum pans in shape, being to speak roughly, a long cylinder, 
with the ordinary round pan at the top and bottom. The juice, 
before reaching the eva2)orating chamber, is pumped up through 
a number of pipes surrounded by steam in a cylinder. The fol- 
lowing advantages are stated by the inventor to be secured by 
this process ; — 1. The juice is protected from excessive and long- 
continued heat. 2. Long exposure to the injurious influence of 
the atmosphere is avoided, il. Great rapidity in carrying on the 
evaporation is secured. 4. The juice is transferred to the vacuum 
pan (or evaporating chamber) immediately after defecation and 
liltration, avoiding the necessity of open pans. 5. Any extent of 
heating and evaporating surface is easily obtained. G. The cost 
of fuel is greatly lessened. 7. Vacuum pans now in use may be 
made available for the improved system at a comparatively small 
cost. 8. The finest sugar is produced without the expense of 
animal charcoal, and the crystalli7.ation being perfect, there is no 
loss by drainage. 9. There is no formation of molasses beyond that 
naturally existing in the juice, as the temperature never need 
exceed 140 deg. to 160 deg. Fahr. 10. The system is also useful 
in beet-root sugar manufactories. There is an arrangement by 
which the clogging of tho rose, through which the partly granu- 
lated sugar passes, is remedied. The idea of exposing a greater 
surface to evaporation seems to us excellent in theory, but it 
belongs, of course, to practical men to say if it will work. Mr. 
Tooth has another patent to compete with, Mr. Fryer’s Boncretor, 
for rapid and cheap evaporation. This consists in passing the 
partially granulated juice through a rose, and letting it drop down 
through a long cylinder or tower filled with heated air. The 
patentee states that the juice reaches the bottom in tho shape of 
sugar.” 


NEW MODE OF VENTILATING MINES. 

The Incorporated Association of South Staffordshire Mine 
Agents have paid a visit to the Homer-hill Colliery, near Dudley, 
for the purpose of inspecting and testing one of Guibol’s new 
patent fans for Ventilating Mines. This being the first applica- 
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fcion of mechanical ventilation in South StafTordshirc, it was re- 
garded as a matter of great interest and imi)ortancc. The in- 
specting piU’ty was met at the pit by Mr. J. K. Swindell, the 
proprietor of the colliery, and his .agent, Mr. !B. Foley. The 
members first proceeded to inspect the fan, wliich is 10 ft. 8 in. 
diameter, and 5 ft. wide. It is enclosed in a brickwork casing, 
and is connected with the top of the ux^cast shaft by a tunnel of 
35^ square feet sectional area. It is driven by a small 10-horso 
power high-iircssure horizontal engine, the steam for which Is 
suxiplied from tlie winding-engine boilers. When started the 
engine and fan require little or no attention for days together. 
The air is drawn from the mine up the nxic.ast shaft, and driven 
by the fan uj) a chimney which is consideralily wider at the top 
than at its base. Near the bottom of the chimney there is lixed 
a sort of iron Venetian shutter, which regulates the quantity of 
air according to the requirements of the workings. 'J’he fan is 
fixed to the crank shaft of the engine, so that it performs one 
revolution to every stroke made by tlie engine. An experiment 
with the engine making (>5 strokes i)er minute showed that the 
fan jiroduced 37,500 cubic ft. of air x^^'i* niinute, with a water 
gauge of only 1 '03 in. , thereby clearly proving that the large 
sectional area of thick coal roads reduces the friction to the merest 
minimum. By increasing the speed to DO strokes, witli a water 
gauge of 1*75 in., the fan produced 51,700 cubic ft. x)cr minute, 
being more than throe times the quantity ever likely to be re- 
quired. The total cost of engine, fan, and necessary appa- 
ratus has been about £500, Tbe tunnel connecting the fan with 
the to[j of the uxicast xiit, is approached by a covered way with 
two air-tight doors. Through these the xiarty jiassod into the 
main airway, but such was the intense veloirity of the current 
when the fan was put to run from 60 to 70 revolutions per 
minute that they were only too glad to beat a hasty re- 
treat. When put at its greatest sj^eed it was scarcely possible 
for a person to stand upon his feet. It was clearly shown that 
it only took about 20 seconds to increase the ventilation from a 
state of nearly stagnation to that of 60,000 cubic feet per 
minute. Coals are raised at both the upcast and downcast 
shafts ; but the former lias to bo worked with a moveable wood 
cover, which is raised by the cage when it comes to the top. 

The party next descended the pit under the guidance of Mr. 
Foley, in order to test the efficiency of the ventilation at tbe 
most remote parts of the workings. The colliery comprises 
about 80 acres of coal, of a fiery character, and the most dis- 
tant part of the workings is about 500 yards from the bottom of 
the shaft, which is itself 200 yards deep. At the extreme point 
a side of work of ten pillars was found iiartly opened. The imrty 
took their stand here, and, according to previous arrangements, 
the speed of the fan was slightly increased. The velocity of the 
current immediately increased through the stalls and openings 
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to such a degree that the lights were all extinguished, and the 
members nearly smothered with coal-dust. The gateway was 
10 ft. wide and 10 ft. high, and so completely was this filled in 
every part with air that it was found impracticable to keep a 
naked candle lighted when exposed to the current. At the con- 
clusion of the inspection the members were unanimously of 
opinion that the success of this new system is most satisfactory. 
— Times. 


VEKTILATTON OP PTIMLIC lUJILUTNGS. 

The Institution of Mechanical Engineers have published a 
Report of their annual meeting, held last summer in the lecture 
theatre of the Conservatoire dee Arts et Metiers at Paris, when a 
paper was read by General Morin “ On the Ventilation of Public 
Buildings.” Although we cannot give details, the importance 
of the subject justifies our mentioning it briefly. For good rea- 
sons General Morin holds that outlets for the escape of bad air 
should he at or near the floor of a room, and the inlets for fresh air 
near the ceiling, or at such a height as to prevent the sensation 
of a draught. Why should the carbonic acid produced by the 
breathing of the people in the room be allowed to vitiate the 
entire atmosphere, when it can be at once discharged at its 
source ? This discharge is best eflected by “ suction,” and to 
maintain this suction nothing more is required than an ordinary 
fire] dace. This being the case, tlie same system is apjdicablo to 
ordinary dwelling-houses as well as to public buildings. The 
displacement of foul air by the nieclianical forcing in of fresh air 
is, as General Morin maintains, far less efTectual, and requires 
more attention than the suction system, which, besides the build- 
ing above-named, is in use at the Theatre Lyrique, and in cer- 
tain public schools, where its operation is satisfactory. Striding 
evidence of the fact might have been obtained by passing under 
the seats of the room in which the paper was read ; for there, as 
the General stated, “ he had felt completely stifled by the poi- 
sonous atmosphere drawn off from the room.” The diagrams 
published with the report show clearly the method of operation, 
and the direction of the several currents of air. 

FILTEK-VANS FOR THE ARMY. 

A NEW filter -van has been invented by Messrs. H. Bayley and 
Co., of Newington Causeway, for the purpose of supplying ])uro 
water to an army on the march or in the field. The contrivance 
is extremely simple, and the idea is very ingenious. The ap- 
paratus consists of a galvanized iron reservoir, capable of con- 
taining 250 gallons, enclosed within a wooden case, mounted on 
a frame with four wheels, and carrying underneath two filters, 
through which the water passes to five outlet taps at the tail of 
the van. The water is pumped into the reservoir by means of an 
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attached punip, through a suction hose leading to the source of 
supply. Beneath the reservoir is a sediment chamber, into -which 
the coarser suspended impurities may subside, and immediately 
above this are the supply pipes of the filters. These filters are 
fed from below, so that the water ascends through them, and 
overflows into two reservoirs, each capable of holding 25 gallons. 
The filters are intended, as a rule, to act indcj)cndently of each 
other ; but, if the water should be very foul, it can be passed 
through them in succession. The filters can be cleansed at plea- 
sure by forcing compressed air through them, and an air-pump 
for this purpose is carried in a cliarabcr or boot of the van, to- 
gether with hose and a few tools to mccit any emergencies that 
may arise. The reservoir and sediment chambers are easily 
cleaned. The wheels and framework are of great strength, well 
adaj)ted for the rough work of a campaign ; and the filters are 
so placed as to be protected from all ordinary occasions of injury. 
The weight of 250 gallons of water is about a ton, and the 
weight of the empty van is about 25 cwt., so that the whole 
would not be a heavy tiix on the draught-horses, while the top of 
the van may be so constructed as to carry light baggage, or tired 
or wounded men. The two pure-wat^r reservoirs contain, as 
stated, a supply of 50 gallons ready for use ; and, for ordinary 
muddy river-water taken at a trampled ford, the filters would 
discharge nearly 2,000 gallons a day, so that one van would be 
suflicient for the wants of a large number of men and horses. 
Apart from the filtration, such a means of conveying water seems 
to bo of great practical value. In the (IJrimea several horses of 
the Light Brigade perished from thirst during a short expedition 
inland from Eupatoria, and the scanty water suj)])ly then avail- 
able for the force w'as carried in skins on the backs of pack- 
horses. In India, too, thirst on the march is often very distress- 
ing, and the drinking of foul water is a frequent cause of parasitic 
and other disease. On the whole, Messrs. Bay ley’s invention 
will add much to llie comfort and safety of the soldier and of the 
soldier’s horse, and wo are pleased to hear tliat the military au- 
thorities have reported very favourably upon it, and have recom- 
mended its adojition in the service. — Timas. 


NEW METHOD OP BTITCKMAKING. 

A VERY excellent and scientifically eomplote mode of Brick- 
making has just been established (says the Aherdeem Free Press) 
at lluthriestoTi, by Messrs. Keith, Harrimann, and Watson, of the 
Northern Patent Brick Works. The new works are constructed 
on the princqfics of Iloffman and Licht’s patent annular 
ovens, only that the kiln — if it may bo so called — in place of 
being built in the form of a circle, has boon built in 
the form of an oval. Let the reader, then, imagine an oval 
175 ft. in length and about 95 ft. wide, as the extreme -width. 
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The circumference is formed of something like a small railway 
tunnel, arched with firebricks and strongly bottomed with the 
same. There runs round the whole oval the tunnel, as we 
have called it, being a chamber about 15 ft. wide and 8 ft. to 9 ft. 
in height ; the outer walls, 10 ft. thick at the base, and in which 
are twelve openings or doors, dividing the whole into as many 
sectional chambers. Inside the tunnel is another brick wall, or 
rather double wall, filled with earth in the middle, with smoke 
chambers, and a number of flues pointing towards the centre of 
the oval, from which rises the chiranc'y stalk, 175 ft. high. In 
the tunnel we have described the bricks are burnt. As we have 
said, the tunnel is divided into twelve chambers. Each of these is 
capable of containing 15,000 bricks, repn^senting a day’s produce 
of the ovens. The modus ojtcrandi is this : — In place of only one 
apartment or chamber being filled at a time, the whole are filled, 
save one, which is being emptied of the burnt bricks, and another 
next to it, which is being simultaneously tilled with “ green ” 
bricks, the fire being mcanwliile kept up in only one chamber. 
But it is hero that tlie sjxicial value of the j)atcnt oven is seen, 
for while the fire is led round from one chamber to another, feed- 
ing coal through a series of small metal-covered holes in the crown 
of the arch (the whole of the chambers being hermetically closed up 
to the one that is being emptied, which is shut up at the end nearest 
the tire by an iron door), the hot air and flame, finding no other 
means of escape, go forward int^o the chambers in advance of the 
fire, gradually heating up the wet bricks. Nor is this all, because 
the cold air that comes in where bricks are being emptied 
must pass through a series of chambers in which the bricks burnt 
on four or five days preceding are cooling. It touches, first, a 
chamber of nearly -cooled bricks ; next, one burnt a day later, 
which is considerably hotter ; then another, hotter still, till by 
the time it roaches the fire it is quite at the point of combustion, 
carrying forward the flame in waving lines among the interstices 
of the burnt bricks. There is thus secured the utmost possible 
economy of heat, and, at the same time, any smoke evolved is 
thoroughly consumed, the only “ visible emanation from the top 
of the chimncy-stalk being a little stoamoff the green bricks when 
they begin to fool the influence of the heat. The economy in fuel 
which is secured by these means is, of course, obvious, while the 
scientific principles on which the power of the tire is concentrated 
enable the cheapest coal dross to be u^ o 1 in firing. All those 
arrangements will materially cheapen the price of bricks. 


VENETIAN GLASS. 

As the art of glass-making was introduced into modem Europe 
by the Venetians, Mr. Merries, Her Majesty’s Secretary of 
Embassy and Legation at Florence, in his report issued, has fur- 
nished some statistics relating to the production of Venetian 
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glass. He states that, besides discovering the art of rendering 
glass colourless by means of manganese, the Venetians also en- 
joyed the monopoly of mirrors, the silvering of which was a 
secret long kept from other countries. These mirrors, however, 
have now lost their reputation, as foreign competitors produce 
larger plates. Glass beads are still made in considerable quan- 
tities for exportation. Venetian enamels have always been 
famous, and among the peculiar productions of Venice may be 
reckoned the beautiful composition called aventurine, the secret 
of which is said to be in the possession of a singh; manufacturer. 
The great glass-works arc; at Murano, one of the islands of the 
Lagoon. The number of jiersons employed in glass-making at 
Murano and Venice is 5,000, of whom one-third are men, and two- 
thirds women and children. The annual cost of the substances 
employed in the manufacture is estimated at sibout 7,000,000 
francs. In the East there is a constant demand for beads and 
other articles known as conterle. There are six glass-works in 
Turin, three in Genoa, five in Milan, thirteen in Florence, eleven 
in Naples, and twenty in Venice. Those fifty -eight works ])ro- 
duce articles of the annual value of 10,270,725 francs. — Mecha- 
nics* Magazine. 


COLONIAL GLASS. 

A GLASS manufactory is shortly to bo started in Melbourne. 
The colonial manufacture of glass has hitherto been very small. 
Many years ago there was a manufactory in Sydney, but it was 
abandoned. Lately it has been re-established, and although 
unable to compete in the ordinary forms of glassware with the 
home manufactories, it was found tliat there were many articles, 
such as glass fish-globes, confectioners’ glasses, carboys, soda- 
water bottles, &c., the imimrtation of wliich is attended with so 
much expense, which could be j>rofitably made in the colonics. 
The resources at the command of the manufacturer at the com- 
mencement of operations will enable him to melt and convert 
into glass 350 lb. of “ metal,’* as it is technically termed, twice 
a week, but if the enterprise meet with support this quantity 
can bo doubled. 


THE LIME AND PLATINUM LIGHTS. 

A RENEWED endeavour to make the Lime or Drummond light 
available for use instead of gas has been made. With that view 
improvements have been suggested. Arrangements are being 
made for supplying Perth barracks with the lime-light. The jot 
of hydrogen being lighted, a seiiarato jet of oxygen will be 
turned on so as to mix with it at the moment of combustion, when 
the flame impinges on the lime, which then emits the intense 
light for which it is noted when white-hot. Various towns in 
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Scotland are said to be adopting the light. Another light of an 
analogous description has been suggested by a Frenchman, M. 
Bourbouze, who uses common air instead of oxygen, and com- 
mon gas instead of hydrogen, for the sake of economy. In this 
case the air and gas are admitted into one common tube ; thence 
they pass through a sheet of metal, perforated with a groat num- 
ber of holes, in order to be divided into many small jets : these 
are delivered through a gauze of platinum wire, when they are 
lighted. The metal, in being heated, soon becomes red, then 
white, and thus diffuses a dazzling light. If, as scorns to be the 
case, the air and gas on this plan are previously mixed in the 
proportions proper for combustion, that is a dangerous element 
in the proposed light, because such a mixture is explosive. We 
would suggest, therefore, that the air should bo supplied to the 
gas at the point of combustion. Otherwise, perhaps the plati- 
num light would be less unsuitable for ordinary house illumina- 
tion than the lime or magnesia light. Has lime ever been tried 
with a light from street gas and common air instead of pure or 
mere hydrogen and oxygen, or gas and oxygen ? — Mechanics* 
Magazine. 


WATEJtniOOr PAPEK Oli GLAZED rADIlICS. 

Mr. John Thorne, of Manchester, ha.8 ]>at/entod an invention 
which relates to the manuhicture of a novel descri2)tion of Water- 
proof or Glazed Paper, which is applicable for numerous purposes 
where liquid -proof qualities, or paper with a glazed surface, is 
required ; such as, for inst4ince, for enclosing goods or materials 
packed by hydraulic or other pressure, or for ordinary packing 
purposes, for lining or covering boots, hats, or articles of wearing 
ai>parel, and for other lining or covering ymrposes, as table-cloths, 
bandages, sheeting, tents for preventing liquid penetrating, or 
for preventing evaporation, or for making receptacles for liquids, 
or for covering walls or parittions, cither to exclude moisture, or 
as a glazed surface on which to print or paint patterns or de- 
signs. 

Tlie inveniion consists in ap])lying to the surface of paper, on 
one or both sides, a mixture of copal or other varnish (ordinarily 
used to varnish wood) and linseed oil, containing litherago, 
litharge, or oxide of lead, to])roduce a superior quality of liquid- 
proof ])apcr. The inventor ]»refers paper made from wood-tibre, 
but the paper first treated inay be varied according to the quality 
to be prf)duced. He takes about equal quantities of copal or 
ordinary wood varnish and boiled linseed oil, with which has 
been mixed sufficient litherage, oxide of lead, or other compound 
to make it dry readily, and the paper is to be coated on one or 
both surfaces with this mixture, either by hand or by passing it 
through a trough containing the mixture (either hot or cold), and 
thence between flannel-covered rollers, to render the surface even 
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and remove the sm^lns mixture, or by other ordinary mechanical 
means. After which the coated paper is placed in a stove heated 
to about 160 deg. or 190 deg., and removed when dry. The 
proportions given above are capable of considerable variation, as 
for purposes the varnish may be employed almost alone. After 
the paper is thus prepared it is liquid-proof and water-proof, and 
it may be used in such condition, or it may be grained or printed 
upon in colour for subsequent use as table-covers, or for other 
ornamental or covering purposes. — Mechanics* Magazine, 

JAPANESE PAPER. 

Paper appears to be destined to obtain many new applications. 
In Japan it is made into coats, and even into pocket-handker* 
chiefs ; and last month we noticed its employment in the pro- 
duction of stereotype casts for printing, and of a now kind of 
straw hat or bonnet. In America a manufactory has been set up 
for the production of paper pails, pans, and wash-basins. The 
paper is so prepared as to be impervious to water or acids ; and 
it is said that the utensils formed of it may be placed in an oven 
until the water within them boils. The paper pails are lighter 
than those formed of wood, and will not crack in the sun. 


COMPRESSED LEATHER. 

The inventor of the compressed leather, Capt. J. H. Brown, 
B.N., has devoted his energies for some years past to converting 
the refuse cuttings of animal hides and skins into useful pro- 
ducts. We remember his patent jjarchment and vellum skins, 
which, during the excise duty on paper, were brought before the 
Court of Exchequer as being subject to that duty. The inventor 
objected to the impost on the grounds that as it was made from 
animal skins, and not vegetable fibrcis, it was exemi)t from the 
duty, as parchment and vellum skins were. In iho course of the 
trial, sheets of the patent parchment were exhibited — some of 
them engrossed. The court admitted that had tliey not seen the 
specification they would have called it parchment, but being 
manufactured in a paper-mill, and being reduced into a fibrous 
pulp and fabricated into sheets in the same manner as paper was, 
it came within the meaning of the A ct of Parliament, and there- 
fore was subject to the duty. This decision had tlie effect of 
preventing the progress of manufacture for a time, but since the 
abolition of the paper-duty the works have been resumed, and in 
addition the compressed leather is being produced at the Abbey 
Mills, Bomsey, Hants. 

The modus operomdi in the manufacture of the compressed 
leather is the reduction of cuttings or waste of shoemakers into 
fine fihLments, cleansing them, in the first place, from dirt and 
foreign matters. In the next place, the cuttings or refuse of ox 
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and similar hides, which are generally unfit to tan, and are sold 
to the glue-makers, are also reduced to a fibrous mass. These 
are combined together with water, to which is added one part of 
sulphuric acid to one hundred parts of water, until it assumes a 
plastic mass, when it is pressed into moulds of the size and thick- 
ness required. When dried in a steam-heated room they are 
passed through heavy pulp rolls, glazed on one side and rough 
on the other, to represent the grain and flesh sides of the leather. 
The addition of the raw fibre with the tanned filaments is in certain 
proportions, according to the quality of the leather required, from 
five to twenty per cent, can be safely employed. It gives vitality 
to the tanned fibres by agglutinating them and imparting the 
albumen and gelatine which has been destroyed by the tannic 
acid. To render ilie compressed leather more supple or flexible, 
it is necessary occasionally to iiicoiqwrato about one pint of 
glycerine to a hiindredweighf of mass. Jn the manufacture of 
shoes, boots, and similar iirticles, and other purposes for which 
leather is employed, the compressed leather will become of great 
importance from the fact — and we speak advisedly, having seen 
some specimens — that it is less permeable than ordinary sole 
leather. It is also harder, closer, and more compact, and can be 
sold to the consumer at 50 per cent, less than the natural hide. 
It is not suited for machine bands, or harness, but in the manu- 
facture of boots and shoes, especially for nailed soles and heels, 
as is also for inner soles, it is also superior to much of the materials 
at present employed. On the whole, we are much pleased with 
this invention, which proves that in another groat de 2 >artment of 
economic industary the importance of utilizing waste material is 
fully recognized. — Mechanics^ Magazine, 


THE AI).TUSTA1JLE JiELCiltAVIA SEWING-MACHINE. 

This machine, considered the most jierfcct and complete of 
its kind, consists primarily of a Wheeler and Wilson’s machine, 
upon which some very important improvements liave been en- 
grafted by Mr. John Mabson, of Newcastlo-on-Tyne. These im- 
provements are no less than seventeen in number, and include 
various apidiances for doing diflerent classes of work. Among the 
principal is an adjustable cloth-prcsser, a cloth-plate, and a belt- 
tightener, which may be classed amongst the improvements in 
the machine itself ; whilst a self-acting croaser and an em- 
broiderer may be considered, with others, as extra appliances 
which can be had separately from the machine. It will make 
the Wheeler and Wilson, or lock-stitch, the Wilcox and Gibbs* 
stitch, the Grove and Baker stitch, the pearl stitch, the cable 
stitch, and, finally, the Belgravia embroidery stitch, which is 
made on the right or upper side of the material — a thing never 
before accomplished. The Belgravia stitch constitutes a very 
important improvement in this machine, and is made by a most 
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ingenious mechanical arrangement. There are a pair of claws 
or thread-guides resting on the presser-foot, and which open at 
one stitch and close at the next. By this means, the embroidery 
threads are crossed, and at each crossing are secured to the 
fabric, to be ornamented by the machine working the ordinary 
lock-stitch. Various tliicknosses of the embroidery mate- 
rial may be used, and the pittern may be carried to 
any width. The most elaborate and intricate designs 
can be correctl}'- followed, the pattern being distinctly seen 
through the crystal pressor. The ordinary Wheeler and 
Wilson machine, of which the pattmi lias expired, obtained a 
gold modal last year at tbe Paris Exhibition. As this machine 
forms tho basis of the Belgravia macbinc, it is a pity that Mr. 
Mabson was not ready with his iinproveni(?nts so as to have exhi- 
bited, for it is but reasonable to infer that the great advance he 
has made would have secured him the medal. As it is, however, 
we are glad to learn that at tho Liverpool and Manchester Cen- 
tenary Agricultural Show, held last year, Mr. Mabson was 
deservedly awarded the silver medal for “ valuable improve- 
ments.” His mechanical skill has enabled Lim to produce a 
machine which commands a wide sphere of nsefulncss, its work 
ranging from the siinjilest stitching to the most elaborate and 
finislied embroidery. Viewed simply as a piece of mechanism, 
it is a singularly perfect and unique production, whilst its gene- 
ral utility cannot fail to make it a favourite with the public. — 
Mechanics* Magazine. 


THE COrrON srANrEACTl EE IN SWITZERLAND. 

One of the most important industries in Svritj^erland is tho 
spinning and weaving of cotton. Spiiiiiing is chiefly carried on 
in the eastern part of Switzerland. The Societu of Arts* Journal 
informs us that tho total number of sjiindles in all tbe establish- 
ments amounts to 1,600,000, of which ()07,08i2 spindles are in 
78 establishments in the canton of Zurich ; 266,805 in 22 estab- 
lishments in the canton of Argorvi'- ; 200,000 in 12 establish- 
ments ill tho Canton of Glaris ; 1 72,1 36 in 20 establishments in 
the canton of S. Clallo; 109,800 in 4 esteblishmcnts in the 
canton of Zug; 50,400 in Svitto; 42,800 in Turgovie ; 31,600 
in the Grisons; 30,000 in Bern j 22,768 in Solctta; 10,000 in 
the canton of Bale; 16,120 in Scatfhnusen ; and 6,016 in tho 
canton of Lucerne. The total number of workpeople employed 
in this manufacture is about 15,400, and adding the number of 
managers, the clerks, and other employes, and tho families of 
the workpooi>le, about 30,000 persons may be said to depend on 
this industry for their livelihood. The annual production of the 
spinning-mills in Switzerland is estimated at 338,630 quintals. 
In 1857, the exports of cotton yam was 18,504 quintals, against 
4,818 imports ; in 1863, 53,836 quintals exports against 47,476 
quintals imports ; and in 1866, 35,738 quintals exports sgamst 
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16,686 imports. This decrease must not be attributed to a 
smaller production, for during the years 1864, 1865, and 1866, 
the imports of raw cotton and the exports of cotton goods had 
largely increased ; it should rather be attributed to the greater 
development of the cotton-weaving during the last few years in 
Switzerland, which has tended to augment the consumption of 
cotton yam, and for this reason a greater quantity has been 
imported. 


LEAKAGE OF SHIPS. 

A CONTBIVANCE has been invented for indicating the existence 
of leakage into a ship by placing a buoy at the bottom of the 
hold, which, if water enters, will be floated up and detach a detent, 
which will ring an alarum bell. In stcam-vcssels the existence 
of leakage is at once perceived by the rise of the bilge-water in 
the engine-room, and in sailing-ships it is a periodical duty of the 
carpenter to let down a sounding-rod either through one of the 
pumps or through a tube provided for the purpose. 

DUTCH KAILWAT. 

On the Ist of November, one of the most important Butch 
lines of railway was thrown open to the public. It runs from 
Utrecht to Waardeiiburg, and forms a link of the section Utrecht 
Bois-lo-Duc, leading to Brussels and Paris. Bois-le-Duc was on 
that same day admitted into the Dutcli niilway system, and put 
into communication with the railway that now stretches away 
from Goes (in Zeeland) to Veiilo (in Limburg). It is jirobable 
that the section Bois-le-Duc- Waiirdenl)urg, which now alone 
remains unfinished in this part of the country, will be ready by 
the middle or end of next year, so that 18 Gy will witness an 
unbroken communication l>ctween Amsterdam and Paris. Of 
all the lines to be built by the State, according to the Act passed 
in 1860, this one from Utrecht to Bois-le-Duc is the most difli- 
cult and costly. Three tremendous bridges had to bo construc- 
ted over three large rivers, the Mouse, near Hcdel, the Waal, 
near Zalt-Bommcl, and the Lek, near Culctnborg. The last is 
now 0 })en for trafiic, and the others are nearly ready. The bridge 
near Culemborg, half-way between Utrecht and Waardenburg, 
is one of the grandest works of engineering skill. It consists 
of one arch of 492 English feet span, one of 262 feet, and seven 
arches of 57 feet span each, or 399 feet ; total 2,063 English 
feet. It is constructed on the “fish-shaped girder” system. 
The one near Zalt-Bommel will measure 2,680 English feet. — 
AthmcBum, 


AUXILIARY RAILWAYS. 

Mb. W. Thorold has read to the British Association a paper 
“ On an Auxiliary Kailway for Turnpike-roads and Highways 
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Passing through Towns.** The author stated that he only re- 
quired a single lino of rails, which he proposed should be laid on 
one side of tlie road, out of the way of the ordinary traffic. By 
an arrangement of grooved wheels under the centre of the en- 
gine and carriages, so constructed that they will be capable of 
maintaining their grip upon curves of 20.feet radius, thereby 
giving the vehicles the y>ower of turning corners with the greatest 
facility* inventor thinks his princijjle peculiarly adapted to 
locomotion through new countries, and for passing through 
ravines, or up and down the sides of mountains, uj) any gradient 
not exceeding 1 in 12. He proposed to proj*el the carriages by 
steam traction-engines, although they might also bo drawn by 
horses or other beasts of burden. The adhesion of the traction- 
wheels could bo regulated to any weight, and by the application 
of a special aj)paratu8 the engine might be made to lift the trac- 
tion-wheels out of a soft place. The cost of the new railway he 
estimated at about £500 per mile. 


LONDON STREET TRAMWAiS. 

Mr. n. Bright, in a paper read to the British Association, 
said: — “The Ijondon omnibuses were notoriously mismanaged; 
and when it was remembered that there were six hundred of 
these vehicles in London, each cai)ablo of carrying, on an ave- 
rage, twenty -three passengers, the question became an important 
one. There could be little doubt that a judicious system of 
street tramways, or horse railways, would supply a great and 
rapidly growing demand, which could not be met by steam loco- 
motion on the ordinary railway, where the trains could not work 
like omnibuses, taking up passengers at every moment when 
required, but must run through from station to stsition. Street 
tramways had proved a success wherever they had been judi- 
ciously tried, and would doubtless yield an enormous proht if 
laid down in London and other large towns. They were exten- 
sively used in America and Canada, and had been adopted at 
Copenhagen and the suburbs of Baris ; while it was proposed to 
apply them to Berlin, Brussels, and Vienna. The objection 
which might be urged against the interference of tramways with 
the ordinary traffic would bo met by taking the many good and 
available lines afforded by back -streets, taking care to bring the 
line at certain points into close proximity to the main traffic. 
The system ho proposed to adopt was somewhat similar to that 
which was at present in use in Manchester and Geneva, the 
vehicle being kej>t on the track by means of a wheel, which the 
driver could at pleasure drop into or lift up from a grooved rail 
in the centre of the track. The formation of the lines fur the 
carriage-wheels was peculiar, there being a slope with a depres- 
sion of only one inch for each wheel, which would be so made as 
to fit the wheel- ways, while the depression will be so slight that 
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it could not obstruct tlio proj^rcss of any ordinary vcbiclo. The 
vehicle would be enabled to turn the sharpest curves, and would 
carry forty-eight passengers, exclusive of the driver and con- 
ductor. It was proposed by an efficient system of breaks, with 
a carefully-devised scheirie of compensation for the horses, to 
enable the driver to stop the vehicle at any moment. 


AERONAIJTICAL SOCIETY’S EXHIUTTION. 

Tins first display was hold at the Cr^’^sfal Palace, and was btit 
prelirninarj’- to a groat exhibition. In some instances wo had 
machines very well designed for aerial flight, but which required 
the impossible addition of great power to sustnin them in their 
course. On the other hnnd, there wore cxccdlent engines light 
enough perhaps for practical flight, but too light for sefety. It is, 
however, well that such an exhibition has taken place, as it will 
give cjich an opporl unity of examining into the various principles 
presented to his notice, and may eventunlly lead to a practical 
result. At fnvsent, while giving all credit to our inventors and 
irniirovera, we have really got but little beyond the old Nassau 
Balloon of twenty years ago — except of course, in theory. The 
balloon, Le Caj>tif,” of M. Delarnariie, was the only aerial 
vehicle in which the public were invited to mount aloft, and even 
this unfortunate sole re])resent4itive of practical aeronautics was 
accidentally burnt. This event is to bo regretted, as it was one 
of the princij)al attractions of the exhibition, and was to make 
ascents daily to the height of 1,000 ft., M. Delamarne made an 
attempt to inflate the balloon by his now process, and the arrange- 
ments were inspected by several engineers acting upon the exhibi- 
tion eornmittec and council in the interest of the public. The 
stupendous machine !ii)]>carcd to he fully inflated in twenty mi- 
nutes, and then commenced to oscillate. Upon the fourth oscil- 
lation, the heating apparatus (the whole W3ight of which rested 
upon the car) was overturned, w^hen instantly the balloon caught 
lire upon the south side, where it burst, then fell to the ground 
blazing, where it lay and smouldered to ashes. The sympathy 
which was shown to M. Delamarne by those around was very 
gratifying. 

Amongst the few exhibits in advance of the rest, was a work- 
ing model of an ai*rial steam carriage, by Mr. J. Stringfellow, the 
whole including engine, boiler, water, and fuel, weighing about 
12 lb.; cylinder 1 Jl-KJtli in. diameter, 2 in. stroke, working two 
propellers 21 in. diameter, about 600 revolutions per minute, 
gets up steam of 100 lb. pressure in live minutes. 

Mr. Morriey Moy exhibited a working model to illustrate 
a mode of flying vertically by direct action on the air, with- 
out any screw in the wings. He also had a working model 
to illustrate natural flying, the wings being used to propel and 
sustain ; the tail to sustain only. This will fly horizouf^y for 
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a sliort distance. Mr. Moy also exhibited a mariner’s kite, for 
use in rough weather, to communicate from one ship to another, 
or to the shore. It is rectangular, and stretched between two 
sticks on one horizontal stick, to which the loop is attached ; 
the kite is ballasted and attiichcd to a Hoat. 

Professor Ansell sent a model illustrating a proposition to 
omit ballast in balloon ascents. By this proposition gas would 
be withdrawn from the balloon by an Jiir-purnp, which would 
compress the gas into a chamber carried in the car when a 
descent becomes necessary. An ascent will bo obtained by 
opening a tap, and thus allowing the compressed gas to escape 
from the chamber by a tube into the balloon. The advantages 
of this would be that the natural balance used by tishes would 
be applied to balloons, gas being reserved for use, instead of 
escjiping, as now obtains. The Duke of Argyll exhibited 
worldiig model, showing jjrogressive motion hy llap])ing action 
of the wings. By winding up a clock- work arrangoiiienitlio ^vings 
flapped away beautifully, and the whole macliine, which was 
suspended hy grooved wheels from a horizontal wire, made about 
12 in. of progress. But we are not at all sure that this pro- 
gress was not due i.o the vertical vibratory motion of the wire. 
Indeed, his Grace do(?s not imitate the action of a bird’s wing. 
Mr. Shill sent an iiigi'iiions one-horse power turbine injector 
steam -engine weighing less than 12 lb. with inclined vanes show- 
ing its adaptation for aerial purposes, with rudder and gear for 
working. Steam here injects water against the turbine, and the 
force of impact is said to do all thai. can bo desired. The in- 
ventor told ns he had worked the machine, hut ho could not 
admit that he had obtained any available power from it. Mr. 
Spencer showed a flying machine which, being attached to the 
body, enables a person to take short flights. The exhibitor of 
this machine says ho has, with less perfect apparatus, accom- 
plished flights to the extent of 1(50 ft., rising from the ground 
by a preparatory running action. We have abridged those details 
from the MochoAiics^ Magazine : they are more ingenious than 
practical. 


INSTITUTION OF CIVIL ENGINEEKS. 

The Council of the Institution of Civil Engineers have awar- 
ded the following Fremiums for original communications sub- 
mitted to tlio Institution, and read at the ordinary meetings during 
the session 18G7-8. A Telford Medal, and a Telford Premium, in 
Books, to G. niggin, for his paper “ Irrigation in Spain, chiefly 
in reference to the Construction of the llenares and the Esla 
Canals in that country.” A Telford Medal, and a Telford Pre- 
mium, iu Books, to C. P. Sandberg, for his paper “ On the 
Manufacture and Wear of Rails.” A Telford Medal, and a Tel- 
ford Premium, in Books, to Licut-Col. P. P. L. O’Connell, R.E., 
for his paper “On the Relation of the Freshwater Floods of 
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Rivers to the Areas and Physical Features of their Basins.” A 
Telford Medal, and a Telford Premium, in Books, to W. Wilson, 
for his Description of the Victoria Bridge, on the line of the 
Victoria Station and Pimlico Railway.** A Telford Medal, and 
a Telford Premium, in Books, to C. D. Pox, for his paper On 
New Railways at Battersea ; with the Widening of the Victoria 
Bridge and Approaches to the Victoria Station.** A Telford 
Medal, and a Telford Premium, in Books, to J. W. Barry, for his 
paper “ On the City Terminus Extension of the Charing Cross 
Railway.** A Watt Medal to E. Clark, for his paper “ On Engi- 
neering Philosophy ; the Durability of Materials.** A Telford 
Medal to W. J . M* Alpine, for his i)aper “ On the Supporting 
Power of Piles ; and on the Pneumatic Process of Sinking Iron 
Columns, as practised in America.** A Telford Premium, in 
Books, to T. Login, for his paper, “ On the Benefits of Irrigation 
in India ; and on the proper Construction of Irrigating Canals.’* 
A Telford Premium, in Books, to A. Wilson, for his paper “ On 
Irrigation in India.** A Telford Premium, in Books, to W. Airy, 
for his paper “ On the Experimental Determination of tlie Strains 
on the Suspension Ties of a Bowstring Girder ; ** and the Manby 
Premium, in Books, to A. 0. ITowden, for his paper “ On Floods 
in the Nerbudda Valh'y j with Remarks on Monsoon Floods in 
India generally.” 


STEAM-KA.U. ^ 

MEssjts. Napier, of Glasgow, have received 
Admiralty to construct the Hotspur , a steam -present Qi 
no resemblance to anything in our Navy uike the JBelier Th** 
neither a broadside ship nor a monitc^he armour-belt f « * 
vessel is intended to fight end-on. plating, the urm*^ ^ 

water-line consists of two strakes ^ She has ^ 
being II in. thick, and the lower o' ^^^oiir-plated 
able ram. On the main-deck is the ship, 

extending about ono-third the ttionitors F 

that which has been adopted main-deck 

the bow aft to the breastwork ^ ^ 

with 3-in. armour ; and at the forepart of TUls breastwork Tir 
pear-shaped battery, covered with 8-in. armour, is brought above 
the upper-deck. This battery is pierced with several ports, and 
contains a turn-table, carrying an 18-ton gun, the whole being 
trained, &c., by suitable machineiy situated on the main-deck. 
The only other gun to be carried by the Hotspur is a 40-lb. 
Armstrong ; this will be placed aft. 


lormid- 

breastwork 

swuilar to 



NATURAL PHILOSOPHY. 


85 


Uiitund |p|^il0sop§ijr. 


TflE KOYAL SOCIETY. 

From a courteous report of the Itoyal Society’s .<inl.r6ey Ma,rch 
7, we select the following more noticeable items : — The ])hiloao- 
phical and mechanical apparatus and instrument's were well worth 
examination. Mr. John Browning’s group of instruments showed 
imiirovements in construction, ttmding to greater utility and wider 
application; his silvered glass speculum, 12 in. diameter and 
6 ft. J? in. focus, might bo said to demonstrate its excellence by 
the two views of Jupiter taken by its aid, and exhibited along 
with it; and his metoorspeetroscope, fitted with a cylindrical lens, 
obvijiites the obj(‘ction that th(} field of view was far too narrow 
for observations of the spectrum of so swift a fire, for the addi- 
tion of the cylindrical lens widens the field to (iO degrees, and 
thereby increases the observer’s opportunity. In a darkened 
room, much too small for the occasion. Dr. Tyndall rej)eated 
Faraday’s marvellous experiment. — the magnoti/iation of light : 
Faraday’s third great discovery, as Dr. Tyndall calls it, likening 
it “to the Weisshorn among mountains-- high, beautiful, and 
alone.” Tn this instance, the ray, passing from the lamp between 
the poles of a large liorao-sho(» magnet, showed itself as a spot 
of light on a screen: contact was made with tho battery, t.ho 
horse-slioe became jjowerfully ina.gnetic, and immediately by tho 
shifting of the spot of light on the screen, it was seen that the ray 
Inid b(*en deflected from its former course?. Some of our readers 
who rememh(‘r Faraday’s tirst public demonstration of this re- 
markable ]dienomenoii, at a Iloyal Institution Friday evening 
lecture, will remember also the admiration andentliusiasm Avhicli 
it excited. It is an ex j)eriiucnt which icw could witness coldly — 
the strong influence of one irnpondorahle upon another. A new 
induction machine, which might ho called, after the inventor. Sir 
William Thomson’s whirligig, showed how readily electricity tnight 
be developed without friction. A vertical fan of sheet brass is 
made to rotiite rapidly between fixed segincuts of similar m(ital, 
and absolutely witliout ctmtact. Let one of the segment-s bo 
charged by a spark, it remains ever afterwards in a diftereiit 
state of tension from the others. Consequently, when the fan is 
made to rotate swiftly, electricity is goneratod, and can be led off 
by a conductor in a constant stroaiii of sparks. This instrument, 
which does for statical electricity that which Wheatstone’s and 
Siemens’s do for dynamic electricity, is constructed by Elliott 
Brothers. 

The Master of the Mint (Mr. Graham) carrying on his re- 
searches in dialysis, exhibited two experiments, the dialytic 
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Bei^tion of hydrogen from ^‘i a, oxtmotion of oc- 

eluded hy^en from ^e&um 6“. inside a glaee 

veeuum-tube place a em^ler tu^ olt^ i^„m,\hiough which U 
flowi^ a etream of coal-gae; heat 260», and the 

Kote rSeJlrthSd through the metal a^- 
that it will «e up 986 times its own W 

occluded hydrogen can be separated frorit’ „,etal bv a rorersal 
of tlio experiincint. 

Wier’B Pneumatic Signal apparatus, dispi , ^ ^ table 

in a wcll-liglited room, attracted mucli atiem*^^^^^ It lias long 
been known that by pressure at one end of an a signsS 

can be produced a-t tlio oilier. Mr. Wicr shows that .. • 
done through a length not exceeding 250 feet, and that the Bni(u*a±»3: 
the tube, the more effectually is tiie work performed. Hence, 
the captain of a ship having one of the dials on the bridge, can 
send signals to the man at the wheel, who reads them on a siinilar 
dial placed before him ; or dowui to the gun-deck, jmd order the 
firing of any of the guns ; or, taking a small cylinder fitted with 
flexible tubes under bis arm, he can climb to the maintop, or the 
crossirces above the smoke, and from that elevation fire the guns 
himself by pressing a pin in the cylinder. The superiority of 
this method of giving orders to the shouting of them through a 
trumpet is obvious. 


THE KOVAL SOCIETY’S MEDALS, 18G8. 

At the head of the list of awards made by the Council, stands 
Sir Charles Wlicatstono for the Copley Medal — an award which 
cannot fail to command general approval. It is not the first time 
that Sir Charles’s merits have been recognized by the Society : 
they gave him one of their Iloyal Medals in 1840 ; and there are 
few who, remembering all that he has done for science in the 
subsequent twenty-eight years, will question the present bestowal 
of the highest medallic distinction in the Society’s trust. In the 
dry, brief words of the official phrase, the Copley Modal has been 
given for “ researches in acoustics, optics, electricity, and mag- 
ZLotism ; ” but how much of scientific labour and achievement of 
high quabty do these few words represeBt ! Gift-ed with a re- 
markably inventive genius. Sir Charles Wheatstone has produced 
instrument after instrument in such numbers that a mere list of . 
them would be a long one. Some are for determining the con-g 
stants of a voltaic circuit : the rheostat, the chronoscope, thdco 
electro-magnetic clock, the speaking machine, the “ Wheatstonelb s 
bridge,’ ’ or differential resistaneo measurer, indispensable wherev er 
the resistance of telegraph wires or cables has to be measured, or 
electro-motive forces determined ; and all that variety of inst ru- 
ments which, since the first cxjieriments in 1839, have b< aen 
devised for the transmission of telegrams, down to dial-telcgrs. iph 
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workinjT without any clock-powor, and the “ high-speed telegraph, ** 
iu which, to quote General Sabine's words, “ the messages, pre- 
viously i)ropared on slips of paper, are, by passing through a very 
small machine, constructed somewJiat on tht^ ])riiiciplo of the 
Jacquard loom, made to print the messages at tlie remote station, 
ill the ordiiiar}' telegraphic characters, witli a rapidity unattainable 
by the hand of an operator.” 

One of the J loyal Medals was awarded to the llev. Dr. Salmon, 
D.D., llegius I'rofessor of Matheniaiies iu Trinity College, 
Dabliii,for his researches in Analytical Geometry and the Theory 
of Surfaces ; and the other to Mr. A. K. Wallace, an eminent 
traveller and zoologist, iu recognition of the value of his many 
contributions to theoretical and practi(ia.l Zoology, among which 
his discussion of the conditions which liavc determined the dis- 
tribution of animals in the Malay Archipelago occupies a promi- 
nent place. Tlio question, brielly jmt, runs thus : — 'J’he strait 
sojia, rating the island of Daly and Lombok is lific'en miles wide 
only, nevertheless, the animal inhabitants of the island are widely 
ditferent, the Fauna of the western island being substantial ly 
Indian, that of the eastern as distinctly Australian. This Mr. 
Wallaeo has described and discussed more coin])letely and de- 
finilxjly than any previous <»bserver. Moreover, in a noteworthy 
paper, published in the rroceedimj.'t of the Linuu'mi Sociehj, “On 
the Teudoiiey of Varieties to Depart from the Original Ty}>e,” he 
has set forth the doctrine of natural selection, which, wliile tra- 
velling in the Malay Archipelago, he had developed independently 
of Mr. Darwin. Apart from which it was the immediate eauso 
of the publication of the “Origin of SiX'cies.” — Athenainu 
lieport. See also the memoir of Sir Charles Wheatstone, in tlio 
Year-Boolc of Facta, ]8(}7, for an account of his scientific labours, 
accompanied by a portrait. 


“ FAUADAl AS A J)lSt uVEKKlf 

Professor Tyndall in his discourse delivered at the Royal 
Institution, says : — “ For several years, although Faraday was 
acquiring, not producing — storing and strengthening his mind — 
yet, between 1818 and 1820, he published various scientific notes; 
and his first paper ‘ On Two New Compounds of Chlorine and 
Carbon ” was read before the Royal Society on Dec. 21 , 1820, and 
printed in the Vhilosophical Transactiona. In 18213 he succeeded 
in liquefying chlorine gas ; and in 1829 he gave his first Baker- 
ian lecture on the maiinfacture of glass for optical purposes.” 
“ In 18J31,” says Dr. Tyndall, “ We have him at the climax of his 
intellectual strength, forty years of age, stored with knowledge, 
and full of inteliectual power, and commencing his wonderful 
scries of experimental researches in electricity, which include the 
discovery of magueio-electrieity and terrestrial magnetic induc- 
tion,” of which Professor Tym^ll gave a brief analysis, but which 
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our limited space prevents us from touching upon. “Thirty 
years,” said he, “ have passed since the discovery of magneto- 
electricity ; but, if we except the extra current, until quite recent- 
ly nothing was added to the subject. Faraday entertained the 
opinion that the discoverer of a great law or principle liad a 
right to the spoils and “ his wonderful mind, aided by his won- 
derful fingers, overran in a single autumn this vast domain, and 
hardly left behind him the shred of a fact for his successors.” 
In 1833 and 183 1< Faraday read pa]>crs before the Koya.! Society 
on elcctro-cheniical decomposition, containing a series of experi- 
ments, whicdi forced upon his mind the conclusion that the 
amount of this decomposition de])ends not upon the size of the 
electrodes, or ilie intenMily of the current, or the strength of the 
solution, but upon the tpia-ntity of electricity which passes through 
the cells — the quantity of electricity being proportional to the 
amounl. of chemical action. Upon this law he based the con- 
struction of his celebrated voltameter, or measurer of voltaic 
clectricif y. llis next re.-^eari-hes relaied to the “contact theory ” 
on the origin of power in the voltaic pile, and culminated in the 
utter demolition of this theory in a paj)er communicated to the 
Iloyal Society in 1810. 1’lie first groat paper on Frictional 
Electricity wa.« sent to the Itoyal Society on Nov. 30, 1837 ; and 
here says Dr. Tyndall, “ we find him face to face with an idea 
which beset liia mind tlironghout his whole subsequent life — the 
idea of action at a distance” — which drove him to ex])erimc*iits, 
with him always ]irolilic of imi>ortant results. J{egardiiig these 
profound rest arches, Dr. Tyndall said, “though often obscure, and 
sometimes iiiconsistcut, a tine vein of philosophic thouglit runs 
through these investigations. They contain dark sayings, diffi- 
cult to be understood. Jt must, however, be remembered that 
lie worked at the boundary of our knowledge, and that his mind 
dwelt habitually outlie ‘ boiiTidlcss contiguity of sbade,’ by which 
that knowledge is surna mod.” In 1810 Faraday felt the eftect 
of the great mental strain of so many years, and in 1811 , he 
retired, with his wile, to Switzerland ; and “ to her loving care,” 
said Dr. Tyndall, “ we and tin; AVorld are indebted for the enjoy- 
ment of his presence so long.” 


CRYSTALLIZATION. 

A cujiioi’s discover}’- has lieen made hy M. Auguste Dertscli, 
and turned to j)ractioal account by M. Kulhmanii, the eelehratod 
chemist. Who is there that has not, during cold winters, stoiqiod 
to admire the beautifully symmetrical and yet fantastic figures of 
leaves and flr)Wors depicted on the window-jianos of a well-heated 
room, the air of which is charged with aqueous particles ? M. 
Bcrtsch has found that Epsom salts (sulphate of magnesia) dis- 
solved in beer, together with a small quantity of dextrine (arti- 
ficial gum), and in this state applied to a pane of glass with a 
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sponge or brush, will, on crystallising, produce the identical de- 
signs above alluded to, hitherto considered peculiar to water ; 
with this improvement, however, that the liquid may receive any 
colour whatever, at the option of the operator. The ephemeral 
productions of frost may thus be easily perpetuated ; but M. 
Kuhlmaun, on being apprised of the fact, conceived the idea of 
going a step further, and transferring those faiiy-like creations to 
stuffs and i)aper. For Ihis purpose he first got the crystalliza- 
tions on sheets of iron, on which he afterwards laid one of lead. 
By means of a powerful hydraulic press the minutest details of 
the figures in question were durably imprinted on the soft metal, 
and a copy of them in relief was then obtained by galvanoplas- 
tics. But here another difliculty arose. Tn the impression of 
cotton stuffs the pattern must be continuous ; wluireas in M. 
Kuhlrnann’s plates the lines at one end would clearly not coincide 
with those at the other, so that disagreeable inti;rruptions would 
bo caused in tlie printed designs. This obstacle, liowevcr, has 
been overcome in a most ingtmious manner by cfl'ecting the crys- 
tallization on the cylindrical surface of a roller. A slight rota- 
tory motion imparted to it will prevent the liquid from accumu- 
lating at any particular point before it lias evai)orated — 
(Jcbliijnam, 


cuYsrALi.iz.virox ok ice, and the eokmation ok HiriUlLES OP 
AIJl IN TJIE CONOIOALKI) MASS. KV M. A. JJA IlTIl KLEMV. 

I)e. 'J’vni)ALi/s obs(!rvations on tbe decry shillizati on of ice by 
beat have jjroved that an a})parently amorj)h()iis fragment of ice 
is not formed of agglomerated cryslals. (3u the other liand, the 
obsorvatiens of IM. Bertin on the double refraction of ic^e ha.ve 
contirmod the assertion of Sir David Brewster that ico belongs to 
the Hexagonal System. I may lu're also refer to a paper of my 
own whieh appeared in the Covii>trs IhnulnSj in 1857, in which I 
described some large hailstones having the form of hexagonal 
trausjjarent ])yriMnids. Since IS5(», I liave made oliservations 
whieh a.])j)ear to me 1o con lirm this view of the crystallization 
form, and whieh at the same time elicit some remarkable facts 
in connection with the crystallization of water. 

A cask, whose u}iper end liad been removed, was filled with 
water and exposi'd, in a northcrnly situation, to a tem])eraturc of 
7*^ or S**’ below zero. The ice was first formed in the iqiper part, 
the staves of the cask yielding to the exjjansivc force. When the 
layer of ice was about a decimetre thick, a shock almost perpen- 
dicular to the surface produced a rupture into six rays, which 
formed three diagonal jdaiies of a six-faced prism. At another 
point on which the shock was exerted, there were produced 
three new planes parallel to the first ones Mean- 

while, the surface remained smooth, and it was impc.ssible to 
recognize the lines of division (les fentes) of the three planes, 
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either because the upper stratum of ice was amorphous, or be- 
cause the pheuomcuou of regelation had taken place. 

If the process of freezing is continued, and the ice forms on 
the walls of the cask, so as to enclose a mass of liquid in its 
interior, the ice then rsiises itself at the upper surface in the 
form of a crater, and exijoses {doimer accas d Veau inter ieure) 
the water witliin, which in its turn becomes solidified. This 
phenomenon scorns due to a. doable cause. At first, tlic ice, in 
descending below zero, contracts and presses on the liquid 
nucleus within ; in the second phice, the ordinary water con- 
taining foreign substances in solution becomes more and more 
concentrated as the ice forms ; its point of congelation is there- 
fore retarded in proporl.ioii as the formation of ice is advanced, 
and it continues i-o dilate in freezing. Tins reaction of the inner 
nuideus would become especially considerable when the gas held 
in solution by the wa.icr tended to be disengaged by the saturation 
of the liquid. This is what takes place in the following experi- 
ments: — 

Bottles filled up to certain heights with water were exposed 
outside a window to the action of continued cold. The next 
day an olive-shaped liquid nuch us was seen enclosed in the mass 
of ice, and from the nucleus ])ji..ssed out in all directions bubbles 
of gas elongated and im})ri8oned ])y the ice. I'lie normal dispo- 
sition of the surface of ilie nucleus proved that the gas had acted 
in obedience to a h3^drostatic pressure directed from within out- 
wards. Liquid contaiuing carlxmic acid, and treated in the 
same nuiuuer, gave a liquid nucleus covered with long fine 
needles of carbtjnic acid, easily distinguished from tliose of air, 
which are always claviform. 

When the bottle is full of water, it always bursts at a point 
next tlic window near which it is placed. Now, iu this case, the 
congelation pushes the olive-shaped nucleus towards this point 
of the bottle, so that the rupture seems to me to he due not 
only to the expansive force of the ice, hut also, and especialhj, to 
the pressure of the liquid nucleus and the expansive force of the 
fjas which it disen yayes, I have proved^ in font, that bottles of 
distilled water placed under the same circumstances do not 
hurst at all. 

I have also exposed during the night to a temperature of 7 
deg. or 8 deg. below zero, a flask containing carbonic acid dis- 
solved in water up to the point of Baturatit)ti. The next day the 
mass was completely congealed, with long vertical and attenu- 
ated filaments of gas. Moreover, the uj)per part presented 
horizontal layers superimposed to a thickness of eight centi- 
metres, with a crateriforra elevation in the centre. These layers 
had been formed by the reaction of the inner water, which burst 
the already formed surface in order to undergo congelation, so 
tliat the upper stratum was really the most recent one. — 
Cuniptcs Rendiis ; Scientijic Opinion, 
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ICE-MAKING MACHINE. 

A PNEUMATIC ice-making macliine, the invention of M. E. 
Carre, of Moislans, lias been exhibited by Dr. Koscoo at the Koyal 
College of PhysiciaTiB last week, and found to fulfil all the inven- 
tion promised. It is a simple air-pum]>, under the receiver of 
which the carafe, decanter, or vessel of water to be irozeu is 
placed. The action of the pump necessarily causes the rapid 
evaporation of the water, and consequent reduction of tempera- 
ture. So far, all is very simjde; but now comes the most inge- 
nious part of M. Carre’s invention. To remove the atmosphere 
of aqueous vapour resulting from the exhaustion of the air, it 
is made to pass over the surface of srmie strong sulphuric acid, 
kept in agitation by a peculiar contrivance, so that a large sur- 
face is presented to the vajjour. By this means, rapid absorj)- 
tion of the vapour takes pdace, and, consequently, ra2)id evapora- 
tion and reduction of temperature ; so that, in about three 
minutes, a decanter of water is reduced to the freezing point. 
An apparatus for congealiug one decanter at a lime (losts only 
£i. There is hut one drawback to the veiy extensive use 
of this ingenious apparatus, and that a little instruction would 
quickly remove. The sulphuric acid soon becomes too diluics to 
absorb the vaj^our of water. A chemist knows how to deal with 
this dilute acid, which only^ requires to be eva-porated to bo 
ready for use again. But wdth ordinary pcojde, it will always 
be a difficulty and a loss. — Mecluinics^ Magazine. 


PKESEIIVATJON OY ICE. 

A CORIIBSPONDENT of tlio TiiNcs lias communicated to that 
journal the following interesting facts and expjerieiices as to the 
Preservation of Ice in Hot Weather. 

“ As one of the originators of the scheme of importing Wenham 
Lake ice from America, and one formerly largely interested 
(although now no longer so) in that immensely successful enter- 
prise ; and as the original instructor of the English public in the 
nse as well as in the preservation of ‘ lake ice,* as distinguished 
from ‘rough ice,’ I ma^’^ pretend to some knowledge of the 
subject ; and I beg to say that, although the cost of a refrige- 
rator or ice-box may be reduced to a minirnnm by coarseness of 
manufacture and absence of fiuisli, economy may bo carried too 
far, and no box will prevent or even retard the melting of ice 
which does not combine the following conditions: — 1. It must 
have double sides, bottom, and lid, with the space between the 
two casings filled by some non-conducting substance capable of 
being closely packed, in order to prevent the action of the exter- 
nal temperature. 2. The inner lid or cover must be practically, 
if not hermetically, air-tight, in furtherance of the same result. 
K external air enters, it will bring its own temperature with it. 
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3. There must be a drainage pipe at bottom to carry off insto- 
taneously every drop of water formed by the melting of the ice, 
and this pipe must cither be fitted with a ‘ trap* or curved in 
such a way as to prevent air from coming in where the water 
goes out. 

The necessity for excluding air is already explained ; but it is 
very liard to make people believe that it is even more indispen- 
sable to carry off every drop of water. Jee has no such enemy 
as water. Expose apiece of ice weighing, say, 251b. to the air at 
a temperature of 75 deg., but so placed tliat it is perfectly drained, 
and at the end of twenty-four hours it will scarcely ha.vo disap- 
peared. Wrap the same piece of ice in three or four thicknesses 
of blanket or flannel, and place it in a small tub exposed to the 
same temperaturi* as before, and as the water filters through the 
blanket the ice Avill ‘ stand in its own water,* and be all dis- 
solved in five or six hours. Wraj) the same piece of ice carefully 
in a blankcl-, and place it on a grating, or on four crossed sticks, 
so that no AvaU*r (;aii accurnuhiie underneath, and at the end of 
three or even four dsys it Avill not have entirely melted. 

“ Ice has two ‘ naturfd enemies,’ warm air and water, but the 
latter is by far the more deadly. Wafer at 10 deg. will melt ice 
with ten times the rnfndity of air at NO deg. 

“ Dry sa.wduHf/ is not a ba.<l i>rof eelor, and for ice in large quan- 
titi(‘.s is th(‘ best; but for blocks not cxeecding 50 lb. ‘there is 
nofliing like flannel.’ 

“From what I have already said, it is evident that your cor- 
respondent wdio reoomm('nds ])utting i(*e in a tin saucepan before 
]>urving it in sawdust is ignorant of the efleet that will be j)ro- 
dueed by the water wliicli it will at once begin to form. If he 
must use a saucepan, let him first punch a hole in its hoftom. 

“ Pure iee is now in such universal use, both as a medicine find 
as a necessary rather than a luxury, that it Avill hardly bo be- 
lieved that the presence of choh*ni in IS ID almost stopiicd its 
use ; and people will smile when 1 say that Mr. Staples, of the 
Albion, in IS KJ, told me that if he were to jait lumps of ice in 
dishes on the table a.t any of his jmblic dinners, with a view to 
the guests jiutting it in tlieir wdiie, it would destroy bis reimta- 
tion.” 

[The first account of the Wenham Lake Ice Trade appeared in 
the Illiifdmtcd London A^f'/rs, iSl t, with several engravings : it 
was ro-])rint-cd,by]iermission, ly Mr. Maccnlloch, iiiliis Dicthmo.ry 
(\i' Trade and (h]nmv.rc<\ and has been thenceforth copied into 
various dictionaries and cyclopedias.] 


SOLAK rilENOMEXON. 

PROfEssoii Roscoe has notified to the Literary and Philoso- 
phical Society, the important discovery, made independently by 
M. Janssen, at Guntour, in Indian, and by Mr. Norman Lockyer, 
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in London, of the visibility of the spectraJ Jines of the red solar 
prominences under ordinary circumstances. Hitherto, these 
protuberances or red flames have only been seen during total 
eclipses of the sun ; but by the application of the spectroscope, 
in conjunction with the telescope, the peculiar bright lines which 
these prominences cxhilut, indicatire of the presence of glowing 
gas, can now bo observed whenever the sun is visible. Although 
the priority of this interesting discovery is due to M. Janssen, 
who first observed the protuberances the day after the eclipse, 
the method having occurred to him whilst observing during the 
eclipse, yet Mr. Lockycr had suggested this particular method of 
examination no leas than two years ago, and had succeeded in 
his endeavour before he became aware of M. Janssen’s prior ob- 
servations. From the accounts, as far as they are yet jmblished, 
we learn that tluj bright lines appear to be ideiiti(;al with those of 
hydrogen. 

Mr. Baxcndell stated that this discovery would give a great 
impetus to the progress of our knowledge of solar phenomena, 
and that the importance of observations on this plan could not 
be over-estimated. 


THE sun’s onward motion. 

From the consideration of the imperfect information afibrded 
by the stars’ apparent proper motion, astronomers have been able 
to deduce one of the most interesting astronomical discoveries yet 
eftectod. They have learned that the sun, with its attendant 
system, is speeding onward through s]>acc, in a certain direction 
which they have been able to assign, and at a rate of no less than 
150 millions of miles i)er annum. A law also aflecting the gene- 
ral system of stellar motions has been guessed at, and has been 
considered by many einiiieut astronoiriers to be supported by 
BufUciently satisfactory (jviden(;e. It has been Bui)poBed that the 
proper motions of the stars indicate avast series of orbital motions 
round a point in space which does not lie very far from the star 
Alcyone, the principal star of the Fleiades. — Fraser* s Maga- 
zine. 


THE ATMOSniEllE OF THE J’LANETS. 

The labours of Professor Tyndall, and his compeers, have 
shown that it is quite impossible to judge what a planet’s climate 
may bo from the m(ire consideration of the planet’s distance from 
the sun. The extent and quality of the atmospheric envelope 
around a planet exercise fully as important an influence on the 
planet’s climate. The sun’s heat may either be retained or radi- 
ated away as fast as it is received. If a planet has an atmosphere 
which is always loaded with aqueous vapour, the heat poured on 
the planet passes freely through this vapour to the planet’s sur- 
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face, but it does not pass frcoly away ajiain ; it is retained nnd 
stored up precisely as in a glass-house. But dry air has not this 
power ; the reflected heat passes as freely through it as the heat 
directly received from the sun. There are vapours and gases 
which have yet more power th.an a.q aeons vai)our in preventing 
the escape of heat. Amongst these are the gases emitted from 
flowers ; and Tyndall estimates that “ a layer of air 2 in. in 
thickness, and s.'itnraied with the vapour of sulphuric ether, 
would olfer very little resist4inco in the passage of the solar rays, 
hut would cut oT*’ more than one-third of the rays which would 
otherwise pass away as soon as received. “ It would require no 
inordinate thickening of the layer of vapour,” he adds, “ to 
double ibis absorption ; and it is perfectly evident tlia.t, with a 
protecting envelope of this kind, ])(‘rmitt.ing the boat to enter, but 
preventing its escape, a comfortable t(.‘mpera.ture might be ob- 
tained on the surface of our most distant planet.” When we 
remember, on the other liand, ihat tluring the full heat of the 
tropical summer, the lofty slopes of the Himalayas and the Andes 
remain covered with snow, we see how largely a diminution in 
the extent of a i»l5i.net’s atmosphere may diminish the effect of 
the sun’s heat. And precisely as our countrymen in India find 
in the TTimnhiyas tlu^ climatic ndations of the temperate zones, 
BO the inhabitants of V'enus and Mercury may enjoy a climate as 
genial as that of our own earth. — Saint Pauls Magazine. 

THE MOON. 

Mr. W. II. Birt has read to the British Association a paper 
“ On the Extent of Evidence of Change on the Moon’s Surface.” 
The author of this paper remarked that the two opposite questions 
of fixity of, or change on, the moon’s surface must be decided by 
observation, and not assertion. With regard to evidence on the 
question of fixity, such evidence — resulting from observation, andhot 
including theoretical considerations — must be exceedingly scanty; 
indeed, it is difficult to conceive how the unalterable state of the 
surface of our satellite can be determined by observation, for if, 
as has been asserted, “ all changes on the moon’s surface have 
ceased myriads of ages ago,” wo are certainly destitute of the 
records of the observation of the real state of that surface at so 
remote a period ; and, even if “ fixity ” of the more minute 
details be really established at any one j»oint by a long series of 
observations, it would be no argument for its universal prevalence, 
since a state of quiescence might be attained at very different 
epochs in different regions. The author next proceeded to exam- 
ine the question of change, and glanced at the attempts to per- 
petuate a knowledge of the moon’s surface by means of maps, 
drawings, and topographical descriptions, remarking that it is by 
the study of details that a definite answer must be given. These 
details are numerous, embracing mountains, valleys, plains, era- 
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tera, rings nearly filled with bright spots, ns mountain-tops, 
and others less bright, but presenting phenomena difficult 
of explanation, dark spots with bright rims, or bounded by dis- 
tinct lines, separating them from the surrounding surface. All 
such objects must be carefully studied before a conclusion can 
bo drawn as to tlieir unsdterable stability or their rantation. 
The means of obtaining evidence on these points consist in the 
examination of delineations and topographical notices on the one 
liand, and com] wiring fhem with the moon, b}" personal observation 
of the objects, on the other. Mr. Birt referred to a diagram giving 
two aspects of the same spot, one as given — lighter than some 
surround in g objects — by three authorities, Ijolirmann, Beer and 
Miidler, smcl Schmidt ; the other as observi'd by Inmsidf at a 
recent date, in wbicb the spot is darher than all siirromiding 
objects. In connection with these dith remtes of colour, ho put 
the question, (^an we decide for change ? In nqily, he pointed 
out one great disadvantage, namely , the uncertainty of the number 
of observations on which the earlier reitords rest, and showed the 
great importance not only of increasing our own observations, 
but also of soliciting the aid of oUkts, that there may ho no 
want of confirmatory evidence to establish the certainty of what 
is recorded. In the absence of confirmatory observations, Mr. 
Birt consi(](M’cd fhut the evidence capable of bt*ing brought to 
hear on questions of change is very liniitid, e8j)eciailly as former 
records are more or less open to be regarded as iiicxsutt drawings 
or inaccurate siatoments when they happen to differ from pre- 
sent observed apiiearances. 


THE ANKKOID IJAUOAI KTKll. 

Dk. BaTiFOIJIi S'l’EAVAiiT ha.s read to the British Association a 
paper on the behaviour of the Aneroid Barometer at different 
pressures. Experiments had hitely been made, with the view of 
ascertaining to what, exient an aneroid ma,y be considered a roli- 
ablo instrument when exposed to eonoiuerable changes of pressure 
such as occur in mountain districts. By m(*ans of an air-pumj) 
the aneroids, wlicn jdaeed in the receiver, might he subjected to 
any pressure. A method of taiiping t,he aneroids had also 
been devised, and by this means the experiments as to the devia- 
tion of the results given by tbeso instruments w^ere conducted 
with comparative ease, and with the greatest accuracy. The 
experiments were still going on. 

Sir William Thoms^in said the aneroid had become so popular 
an instrument that many had satisfaction in learning that it was 
capable of giving results with scientific proeision. Dr. Stew’art 
had shown that in tubing a barometer up a mountain of 12,000 
ft. the error jSvould only be about lUK) ft., and had also shown 
how to correct this error. By carefully using these instruments, 
* therefore, they had a probability of determining, with much less 



96 


THE YEAE-EOOK 0 ¥ PACTS. 


probability of error, the height of a mountain of 12,000 ft. 
Among the very important matters which occupied the attention 
of the British Association, one which might, with very great 
advantage, be followed up, would bo the carrj’ing out of experi- 
ments on the elasticity of metals, and all solids capable of being 
experimented upon. He remarked on the elasticity of metals, 
and even of rocks, and referred to the time taken by the earth in 
consolidating — that this had taken place less than a thousand 
millions of years ago. The earth was not, ho considered, one- 
tenth as old aa tbej)opnlar gooloffiats would make it. 


WE/ITHEK INTELLIGENCE. 

As regards the communication of VTeather Intelligence, General 
Sabine informs us that the system lias been further developed, so 
that the drum-signal is now hoisted at ninety-seven British sta- 
tions. The news thus conveyed, it should be understood, is not 
a forecast or prophecy, but a fact. Since February last similar 
news has been flashed to Hamburg, and the harbour authorities 
there have resolved to hoist the drum, and at Cuxhaven, whenever 
intelligence implying probable danger shall be received from 
London. Jn France also, under the direction of the Ministry of 
Marine, the practice of telegraphing facts lias boon adopted. Be- 
sides all this, the London office makes known to Liverpool and to 
Holland the existence of a certain amount of barometric pressure 
between two stations within a defined area. The influence which 
the distribution of atmospheric pressure exerts on the motion of 
the air has been much dwelt on by l)r. Buijs Ballot, of Utrecht, 
and a rule has been propounded by him for inferring the coming 
direction of the wind, from simultaneous readings of the baro- 
meter at different places. For more than a yearjiast the London 
office has sought to test this rule by systematic discussion of 
daily meteorological charts of the British Islands, and the nearer 
coasts of the Continent. The results of this investigation are, 
on the whole, encouraging. — AUnmamn . 


TIDAL OBSEKVATIONS. 

Professor Rankine, in introducing to the British Association 
the “ Report of the Committee on Tidal Observations,” said that 
the system on which these investigations were carried on might 
be termed harmonic analysis. Tho extension and improvement 
of tidal observation and search of data were the objects of thio 
Committee. The idea they attach to harmonic is a solution in 
accordance with the periodic functions of the tides. Tlie Com- 
mittee has been appointed for several years ; and last year’s work 
was a special series of tidal observations, on a system proposed by 
Sir W. Thomson. The chief result of these labours was, that 
the height of the water might be expressed as the sum of a single 
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number of harmonic functions of the time, which are certain ex- 
pressions of the solar and lunar motion. The chief tidal consti- 
tuents are those whoso periods are twelve mean lunar and solar 
hours. The revolution of the earth and moon, the earth’s rotation, 
and the progress of the lunar perigee, are the data on which these 
calculations are based. Sensible tides are also found dependent 
on the fourth motion of the moon’s parallax. The Committee’s 
calculations were drawn from curves taken by a self -registering 
tide-gauge. Tlioro existed a periodic lunar variation every nine- 
teen years, which might furnish data for the estimation of tlje 
moon’s mass. Ease and accuracy in estimating the height of high 
tide were attained by these harmonic analyses. We might also 
further ascertain how much the earth’s angular velocity was in- 
creased or diminished by these tides from century to century. 
Tlie tendency of friction is to increase the rapidity of high and 
low water. Lunar fortnightly tides also formed part of the same 
inquiry. Mr. Koberts, of the Nautical Office, had taken great 
pains in these inquiries, and it was hoped that his whole time 
might in future be given to the work. 

Mr. Webster said it was impossible to overrate the importance 
of the subject and the labour of it. It involved questions which 
amount nearly to a new theory of the universe. This report is a 
result of the union of the Mathematical and Physical sections. 
There are observeations also made by a Joint Committee of the 
Estuaries of the Wear, Humber, and Ouse, which are the bases of 
these calculations. Observations now taken at different places 
should be taken on a uniform basis, in order that a definite theory 
may be laid down. The paper relates also to ocean tides ; in 
estuaries private companies have taken local tide estimates. There 
are many places around tho coast where local tide phenomena 
exist ; as, for example, tho four daily tides round the Isle of 
Wight. He would suggest the appointment of a Committee of 
five. Tho President considered this a matter for the Committee. 
— Mr. Adams said the system was not only applicable, but more 
appropriate for local than for ocean tidoi. Admiral Ommanney 
desired to testify to the ability of the Report. 


TEllllESTlllAL MAGNETISM. 

The completion of the reduction of tho Magnetic Survey of 
the South Polar Regions is thus referred to by General Sabine, 
in his annual address to the Royal Society ; the papers and maps 
therein mentioned, being “ his own achievement.” “ The reduction, 
he says, “ of the great scientific work, tho Magnetic Survey of 
the South Polar Regions, commenced in 1839, under the auspices 
and at the expense of Her Majesty’s Government, has been com- 
pleted in the present year by the presentation to the Royal 
Society, and the x>Tiblication in the Philosophical Transactions 
of Maps of the three Magnetic Elements in Southern Parallels, 
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commencing in 30^ south, and extending far beyond the limits o£ 
ordinary navigation. These maps are accompanied by tables 
containing the numerical co-cfficients to be employed in a revision 
of ‘ Gauss’ General Theory * at the intersection of every fifth 
doOTce of latitude and every tenth degree of longitude, between 
30® south latitude and the south terrestrial pole. The magnetical 
determinations of the Survey correspond to the epoch 1842-45. 
Similar maps for the corresponding latitudes of the northern 
hemisphere, from 30' north latitude to the north terrestrial pole, 
are in preparation, fo\mded on a co-ordination of results obtained 
by magneticians of all countries in the fifteen years preceding and 
the fifteen years following the same meaTi epoch of 1842-45, and 
reduced to it. It is hoped that these maps, with an accompany- 
ing memoir, will be presented to the Royal Society before the 
close of the present session. There will then remain for subse* 
quent comidetion, the filling up (still for the same epoch) of the 
space between the j)arsillel8 of 30® north and 30® south latitude, 
for which much preparation has been made in the assemblage of 
materials re(piiring only for their co-ordination the allotment of 
the time needed for the due examination and treatment of so 
largo a body of materials. Should I bo so happy as to be able 
to complete this task also (my work on Terrestrial Magnetism has 
now extended, more or less, over half a century), 1 venture to 
express a hope that the great work of which the foundation will 
thus have been laid, vi?!. the Revision of the Gaussian Theory, 
corresponding tt) a definite epoch in the great cycle of terrestrial 
magnetism, may, when a suitable time shall appear to have arrived, 
be taken up and completed under the auspices of the Royal 
Society.” 

Wo subjoin the Athe'iKVum comment: — “Who is there will not 
join in the wish that. Ihe Nestor of the Terrestrial Magnetism 
1^7 oil lo finish his admirable work?” 


' KEQISTERING EARTH CURRKNTS BY PHOTOGRAPHY. 

In a darkened room in the Meteorological Department of the 
Royal Observatory at Greenich, the Astronomer Royal fixed, some 
two or three years ago, a sensitive little galvanometer, with re- 
flecting mirror, to register earth currents by photography. One 
end of the wire of this galvanometer is connected with the earth, 
and the other end with a telegraph wire, which, after running 
several miles along a neighbouring railway, is again connected 
with the earth. Now, currents of electricity are continually run- 
ning to and fro in the earth, and sometimes these currents enter 
the telegraph wires ; also, when they are strong enough, they 
overpower the ordinary working batteries, and send unreadable 
messages on their own account. Such disturbances sometimes 
stop for a time all messages and news, and on one exceptional 
occasion caused a panic on the Stock Exchange by delaying news 
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of importance. Being a source of great occasional loss to the 
telegraph companies, the ciideavonr of electricians has always 
been to neutralize and get rid of the currents as soon as possible. 
The object of tho apparatus in Mr. Glaisher’s department at 
Greenwich, is, on tl 10 contrary, to watch and examine all the move- 
ments of these earth-currents. From the description already 
given, it will readily be seen that as currents from the earth flow 
through the wire erected from Greenwich Observatory, the needle 
of tho galvanometer shows the direction, and approximately tho 
strength, of tho current. On the little magnetic needle a mirror 
is mounted, «and a ray of light from a steady flame, after falling 
upon the mirror, is reflected tis a spot of light upon a sheet of 
photograj>hic ])aper. llenoo, as the needle moves, the ray oflight 
moves to and fro uf)on tho paper. This sheet of sensitized paper 
is fixed round a cylinder of ebonite, which, by clockwork, makes 
one revolution every twenty-four hours. 

At the end of the twenty-four hours the paper is taken off tho 
cjdindor, and a frcsli sheet substituted. The record uj)oti tho 
first sheet is then developed in. the usual way, and a zig-zag dark 
line passing across it from end to end shows tho movements of 
tho galvanometer noodle and spot of light during the past 
twenty-four hours. Tho darkened room, in which this self- 
registering apparatus is at work, is built without iron nails, 
and this metal is used nowhere in the room, so tliat the mag- 
netic instruments shall not bo disturbed by artificial causes. 
In a communication made by Professor G. JB. Airy to the 
Royal Society, he has made known the fact that the declina- 
tion magnet atid the cartli-enrrent galvanometer are affected at 
quite, or very nearly, the same time, showing some relationship 
between the two phenomena, tho causes of both of which are at 
present a jicrfect mystery to men of science. 


NEW GALV/VNOMETER. 

Mr. F. H. Varley has read to the British Association a paper 
“ On the Construction of a Galvanometer for tho Detection of 
Weak Electric Currents.” Sir W. Thomson has shown the 
importance and value of using small cores upon which the 
electro -magnetic helices are wound, and the advantage of em- 
ploying small magnets for indicating and measuring the amount 
of force flowing through the galvanometer coil or helix. The 
small magnet of Sir W. Thomson has a mirror attached to it, to 
reflect a beam of light, so that a small motion of the magnet 
gives movement to a line of light thrown upon a darkened screen. 
It has frequently occurred to the author that smaller and light-er 
magnets could be employed by calling in the aid of microscopic 
power. Two instruments were constructed with this view. The 
first consists in suspending by a single filament of silk in the 
hollow core of the galvanometer coil a magnet of an inveHed 
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spur-form, made of the finest steel wire that can be obtained, 
and rendering its motion apparent by viewing it through a rec- 
tangular prism, by means of a microscope, in the eye-piece of 
which is placed a small scale, photographed on glass : the mag- 
net appears as a black bar bisecting the field of view; and, as 
the finest wire obtainable for this purpose appears, when sufli- 
ciently magnified, as thick as a scaffold-pole, it is obvious that 
the slightest motion of the magnet is rendered conspicuous by 
the image moving to or from over the graduated scale in the 
eye-piece. The second form is more sensitive than the first ; a 
small magnet, made of flat steel polished on one face, is sus- 
pended in the usual way by a single filament of silk ; a small 
micro-photograph of a graduated scale is placed at such a dis- 
tance from the reflecting surface of the magnet-mirror that each 
division equals two minutes of arc, as nearly as possible ; the 
image of the scale thus reflected is sent in a line with the optic 
axis of the microscope ; any deflection given to the magnet 
causes the image of the photographed scale to move across the 
field of view. The reflecting surface moving doubles the appa- 
rent motion, giving the amount due to the angle of incidence 
plvs that of reflection. The movement of one graduated division 
being produced by a deflection equal to one minute of arc, if 
magnified sixty times by tho microscope, will render a motion 
equal to one second of arc apparent and measurable. When 
desirable, a small scale placed in tho eye-piece can be made to 
give a vernier reading upon the magnified scale. The magnifying 
power can he increased whore desired, and most minute amounts 
of motion rendered measurable. Tho great difficulty of using 
instruments of such extreme sensibility is due to the interference 
of extraneous vibration communicated to the small magnets. 
This, to a great extent, can be overcome by insulating the 
various i)a.rts from vibration by means of antagonizing springs, 
and preventing the liner vibration from being communicated 
through the wire itself by covering the wire with silk or cotton, 
to act as a damper to the more minute vibrations. This instru- 
ment being more com])aet, and not requiring a darkened room 
set apart for its s^jecial use, its ajtplicatioii is much more gcmeral, 
whilst it at ilie same time gives much more minute and sensitive 
measurements. The instrument can be used in broad day, either 
in or out of doors, and is applicable to all kinds of observation. 


THE PHYSICAL COMMOTIONS THROUGHOUT THE GLOBE. 

We find the following very thoughtful paper in Tlie Builder : 
: — “ These commotions unfortunately are not yet at an end. The 
Tendings of the earth’s crust south of the equator have only 
partially relieved the internal pressure, and now they have ex- 
tended into the northern hemisphere, and California has been 
, seriously shaken, so that San Francisco has had many buildings 
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thrown down, and several villages have been reduced to heaps of 
ruins. The island of Hawaii, in the Pacific Ocean, opposite these 
coasts, is slowly sinking into the ocean, on the western and south- 
ern shores, which are now several foot lower than they were in 
April last, when the terrible volcanic eruption took place there. 
Since the first attack, a second earthquake, but much less vio- 
lent, has occurred at San Francisco. Tho disturbance of the 
Pacific Ocean has been of an extraordinary nature in connection 
with these commotions — at least, with those of August ; and, 
considering that the bed of the Pacific is like a sunken continent 
whose mountain-tops alone appear in the form of its innumerable 
islands, there seems to be little doubt that the crust of the earth 
is thinner there than on the continents above water. This fact 
seems to corroborate the idea, that the cause of all these com- 
motions is really cosmical, or u 7 iderHes Vie -whole crust of the 
sphere, and hence operates chiefly whore the crust is thinnest ; 
and that it is such as Hopkins, of Cambridge, represented the 
cause of old crust-fractures to be — ^an expansive force, or force 
operating outwards from within the earth’s crust. Moreover, if 
it be sueli a force, it will tend te relieve itself chiefly by rendmgs 
north and south, if it bo connected, as we liave suggested, with 
the earth’s rotary and centrifugal force, and especially in regions 
more or less extending from the equatorial. Tims, too, the idea 
prevalent amongst geologists that the earth is still essentially a 
fluid or moltcm though encrusted sphere, — and, indeed, d fov 
tiori, it must be admitted that a spherical form indicates a fluid 
substance, — is one which is much more capable of explaining the 
geological phcnoniena than that of a solid S2)horo, jiarticularly 
if, as we have suggested, the admitted or rocogni/ied tendency to 
expansion is derived from the rotation of the sphere. 

The jiroblem of the influence of a varying rotation on a molten 
and encrusf-ed sphere (though there is no actual evidence of the 
earth’s rotation being at ])resent either on tho increase or the 
decrease) is one of 2)Oculiar interest and imj)ortanee, and is caji- 
able of affording curious exjilanations of the jirosent states of 
other planets as well as our own. For example, the greater the 
rapidity of rt)tation, tho lighter in specific gravity onriht the fluid 
and encrusted sjdiere to be, as wull as the more exjianded iu di- 
mensions ; and tho less tlie rajhdity of tho rotation, the denser 
and the less expanded ought they to be. Now, it is evident that 
on a general view, this is tho fact, — namely, that it is precisely 
those planets which rotate with tho greatt'st rapidity that are the 
lightest ill specific gravity, as well as the most enormous in cir- 
cumference ; and it is not difficult to explain what may not at 
first sight seem so evident. Jupiter rotates once every nine 
hours ; and hence it is, probably, that his great molten mass ia 
BO levitated, expanded, and centrifugalized by this tremendous 
rapidity of rotation, that the specific gravity of his vast sphere is 
reduced to something like that of water, although, for all that, 
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he may thus be an encrusted sphere. Saturn, with his centrifu* 
gal rings, his magnificent dimensions, and his specific gravity like 
that of cork, also rotates with immense velocity. On the con- 
trary, Mars, Venus, the Earth, and Mercury, — all small in dimen- 
sions, — are comparatively dense in substance: hence, as the 
earth at least does, they probably all rotate comparatively slowly. 
Tlicro is no great planet of anything like the density of the 
smaller ones.” 


THE GREAT MELBOURNE TELESCOPE. 

This gigantic Telescope (see vignette) which has been con- 
structed by Mr. Grubb, is of the form known as the Cassegrainian 
Eefleotor, and is mounted upon what Mr. Grubb calls “the 
German system improved.” We select and abridge the following 
leading details from the Qiiarierlij Journal of Science, October, 
18 G 8 :— 

The mirrors, two being supplied in case of accident, are 4 ft. 
in clear aperture, 4‘a in. thick, 30 ft. (*> in. in focus, and rest in 
their box on Mr. Grubb’s sysU'm of hoops ; the whole system of 
suspension and levers weighs altogether nearly 2 tons. 

Of the tube, 7 ft. is made of boiler-plate iron, i in. thick, to 
which is attached by flanges and bolts a skeleton tube, 21 ft. 
long, of steel bars, 3 in. wide at bottom, l.i at top, ond l-6th of 
ail inch thick, wound sjiirally round rings of carefully turned 
angle iron, and riveted at the joints, forming a spiral lattice of 
amazing strength, stifliiess, and freedom from tremor. The 7 ft. 
of boiler-plate tube weighs 1 ,300 lbs., and the 21 ft. of the ven- 
tilated tube, only 1,370 lbs. ^ 

At the u])per end of the tube, about 2.5 ft. 6 in. from the larg 
mirror, is bolted a very stift* hollow arm of steel-ifiatc, on the ex* 
trernity of which is a V-shaped gun-metal casting, in which slides 
an arm carrying the small mirror of 8 in. diamei^er. This arm is 
acted upon from behind by a screw, from a ]iulley oi ^ 

of w'hich wire cords are carried over iron guide-wheels e 

side of the tube, where they are wound round a Avheel, to which 
motion can be given by the observer, for the purpose of focusing. 

The polar axis is made up of four distinct parts, viz., a cube 
3 ft. square, to which is bolted on one side a cone 8 ft. long, 
which terminates wdth a bearing 12 in. diameter, resting in a 
peculiar “ plumber-block ” on the polar pier ; on the opposite side 
a short toe -piece, which cairies on parts prepared for them the 
two hour-circles, sector, and clamp, and terminates in a bearing 
6 in. diameter resting in a Y-block in the equatorial pier ; and on 
a third side a bell-shaped casting about 2 ft. long, which termi- 
nates in a slide carrying one bearing of the declinathm axis, the 
other being in the side of the cube opposite the bell 

The declination axis is 24 in. diameter at the bearing next the 
telescope, and 12 in. at the other, the bearings being 5 ft. asunder, 
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and the axis itself about 9 ft. long. The declination axis carries 
at one end the telescope strap 2 >ed into its cradle, and at the 
other counterpoise weights amounting to over two tons. 

Up to the present time this has been the great objection to 
this form of equatorial ; for the axis had necessarily to be put 
into the entire collared bearings without any possible relief of 
friction, the force necessary to move the telescope, if of any 
considerable size, became so great as to oblige the constructor to 
make the bearings of the declination axis very small, and conse- 
quently rendered the 8up])ort of the telescfjpe weak and unsteady. 

Only in this telescope, and in one other (also constructed by 
Mr. Grubb) which is now mounted at Dunsiiik Observatory, near 
Dublin, (the object-glass being presented by the late Sir James 
South to tlie University of Dublin), has this ditticulty, one of the 
very few objections to this form of equatorial, been overcome. 

The supiiort of the specula is one of the most important points 
in the mounting of the large reflector, and one which, if certain 
difliculties were not disposed of, would be a complei^ bar in the 
way of mounting them equatorially. Two things are essentially 
necessary : — 

Ist. A system of back-supports on which the speculum may 
lie in a state free from strain of any kind— as if in fact it wer/ 
floating in mercury. 

2nd. A s)fstem of lateral supi)ort which will i)ro8orve the mir- 
ror free from strain when turned oil* the zenith, and will not con- 
strain any slight movement of the speculum. 

Now, as regards the first condition, nothing could fulfil it 
better than the system introduced long ago by Mr. Grubb, which 
was made use of on such a grand scale by the late Lord llosso, 
os well as by others, and this system, therefore, with some modi- 
fication, was adopted. 

The ultimate ^loints of the k*rtiary system are gun-metal cups, 
which hold truly -ground cast-iron balls with a little play ; and 
when the spec^uni is laid on there, it can be moved about 
by a person's finger with such ease as to seem to be floating in 
some liquid. 

The system of lateral suj^ports was devised by Mr. Grubb 
specially for this iiistrunicut. One objection raised to the 
mounting of these large tel escoptjs (reflectors) equatorially, was that 
such heavy mirrors could only be supiwrted laterally in a flexible 
hoop, to preserve them from strain ; and, consequently, that it 
was im])o8siblc to mount them equatorially, when they would 
sometimes be turned upside down, and would roll out of their 
hoop. Mr. Lassel got over this difficulty by making his telescope 
revolve in its cradle, so that he could ^ways keep one diameter 
vertical ; but this plan, ajjart from its inconvenience and clum- 
siness, destroys all power of adjustment. 

The driving clock is, as may bo readily supposed, of rather 
ponderous dimensions, but is still, considering the size of the 
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telescope it lias to move, as compact as possible, fitting in a 
niche 2 ft. square and 3 h. high. Its regulating power is that 
of a governor, the balls of which, when the desired speed is 
attained, fly out and bring two leather-pointed screws into con- 
tact with a circular disc, which serves by the friction thus pro- 
duced to prevent any acceleration of rate. No clock is able to 
produce any correction in speed until after an error has been 
committed. Consequently the question becomes. What clock is 
it that corrects these errors most efliciently and most instan- 
taneously ? That this clock corrects in speed efficiently is proved 
by the fact that doubling the driving-wheel (viz., that weight 
which will just keep the friction-screw in contact) produces an 
acceleration in speed of only l-3(>Oth part, whilst the great 
vis inertia of the balls themselves (weighing about 20 lb. each) 
prevents any sudden oscillation, so to sjjeak, in rate ; and that 
this regulating action takes place more instantaneously than in 
other clocks, may be readily understood by inspection of the 
construction, when it will be seen that the actual movement re- 
quired in any of the members of the governor to correct an ex- 
cessive difierence of power like the above, amounts to something 
probably under l-lOOOth of an incdi, instead of having to move 
by some considerable quantity a complicated system of link- work 
connected with fans, breaks, water-regulators, air-regulators, 
&c. 

The general elToct of these complicated systems is that, when 
any error is made, the ensuing correction is too great, which 
necessitates a counter correction in an opposite direction, and so 
an oscillating effect is produced, which gradually subsides until 
matters again attain their equilibrium. An exj>eriment has been 
tried with this clock which will form a record of its work, and a 
comparison for other clocks. 

The clock was used to give motion to a long ribbon of paper 
on which lines were traced by a pencil worked by a free pendu- 
lum in a direction at right angles to the motion of the paper 
itself. The result was, of course, a waved line, the length of each 
wave being a measure of the second as given by the clock. During 
the process at certain points the driving-weight was increased 
from Ig cwt. to 2, 2^, and 3 ewt., but the difference of rate is 
insensible on the diagram, although capable of being measured 
to the 1-lOOth of a second. If tliis experiment were tried with 
other clocks, it would form a valuable record of their work, in- 
dependent of the testimony of their constructor. The shaft 
which is carried from the clock to drive the telescope is severed 
in one place, and a system of six differential wheels introduced 
by which the rate can be rajadly altered l-26th part, this being 
the mean of the extreme differences between sidereal and lunar 
rate; whilst a small lever and graduated arc, in front of the 
clock, acts on the governor-spindle, moving it up or down, and by 
this means altering the working angle of the balls, to make the 
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final correction per Innar rate pro tern. Both of these adjust- 
ments con be made while the clock is in action. 

The preparation of the specula was carried on in buildings 
specially constructed, wherein the mounting was both, manufac- 
tured and erected. The alloy used was rather higher than what 
has hitherto been used for such large mirrors. The pro])ortion 
was, coi^per 32, tin 14.77. The mirrors were cast on Lord Bosse’s 
“ bed of hoops,” but with seyeral important iriodifications of his 
process. The annealing was conducted in a circular oven, and 
took 23 days. Immediately on being removed from the oven, 
the specula were placed on the machine, and rough-ground on 
front, back, and edge, daring which process they rested on 
several thicknesses of cloth ; from this they were removed to 
their own boxes, where they rested on the system of levers before 
described. The finer grinding and polishing was then proceeded 
with, and tlie specula were never after rals(;d from their supports. 

For the purpose of trial, as it would have been very trouble- 
some to be obliged to remove the speeulum to the telescope on 
every occasion, the machine is so constructed that by turning 
a handle, the whole frame carrying the speculum is tilted 
into a vertical position by the endless scjrevv and worm, and a 
dial-plate and artificial star being placed at 800 ft. distance, the 
mirror, used as a front -view telescope, is ready for trial in five 
minutes, which saves some two days’ work on every occasion, be- 
sides avoiding risk. So efficiently and with such certainty did 
this machine do its work, that on no occasion, having once ascer- 
tained what was reciuired, did it fail in providing the requisite 
alteration of figure, while as compared with other machines the 
ease and steadiness of its working were remarkable. 

The photographic apparatus embraces eveuy improvement pro- 
posed by Mr. W. De la Hue, and more especially those suggested 
by some ex 2 >eriment 8 mu.do with a rough trial apjjaratus iitted to 
the great telescope, with which jdiotograjdis of the moon have 
been taken, exceeding in beauty and sliarjmess any hitherto ac- 
complished in this or any other country. 

The spectroscope has been made Vv ii’i a totally different stylo 
of mounting to those in general use, with a view of making it a 
more practically useful tool j whilst the 2)riHms which are ada^jted 
to it are made of one very dense Hint of about 110 or 100 deg., 
with prisms of light crown cemented on each side of angles of 
about 20 to 25 deg. This gives a very large amount of disper- 
sion with very little deviation, whilst the crown prisms j)r()tect 
the surfaces of the flint from tarnish, which has proved such a 
drawback to the use of heavy Hint, for although it can be re- 
moved by friction and nitric acid, yet every time this operation 
is resorted to it leads to a depreciation of surface. 

The contract signed in the beginning of the year 18G6, in- 
cluded all the above-mentioned parts, with the exce 2 )tion of the 
photographic apparatus and the spectroscope, and amounted to 
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£4,660 ; the instrument to be completed in twenty months, and 
although that time was slightly exceeded, yet, as stated by the 
committee, the delay arose solely from the state of the weather 
precluding all observation for trial of the specula. 

The many large telescopes before constructed by Messrs. 
Grubb are well known to the scientific world ; but this exceeds 
all in the magnitude of its proportions and the perfect mastering 
of all the engineering difliculties. The following are the weights 
of some portions of the telescope : — Speculum in box, 3,500 lb. j 
tube (7 boiler- plat^e, 1,(»00 lb.; lattice, 1,379 lb.), 2,(570 lb.; 
polar axis, 3,200 lb. ; declination axis, 1,500 lb.; cradle, 1,1001b. ; 
counterpoise, 4,700 lb. ; small jiortions, 1,500 lb. ; making a 
total weight of 3 8,170 lb. These are all parts of the moving 
mass. There is, besides, a W'eight of about 3,000 lb. of portions 
not moveable. 

Lastly, in their very interesting Jfoport on this magnificent 
instrument, presented to the Royal Society in April last, the 
committee pay a well-earned comjdiment to Mr. Grubb. After 
minutely examining and testing it, they express their admira- 
tion of the perfection of the teJescojJc, .and of the mechanical con- 
trivances for its adjustment; and they add that, considering the 
contract price, and that special works had to be erected for the 
purpose of constructing the iiistrmnent, they are convinced that 
Mr. Grubb lias be(>n influenced much more by the desire of pro- 
ducing a scieiitilic masterpiece than by any prospect of pecu- 
niai*y advantage. 


niSTANC F- MEASIJKIK G TELESCOrE. 

A WELL-arranged distance-measuring telescope has been con- 
structed by Messrs. Elliot Rrotbers, the opticians, of the Strand. 
The measurement of distances with this telescope is accom- 
plished by means of two wires placed hori/iOn tally in the eye- 
piece, which, b}’^ a beautiful mechanical arrangement, have a 
simultaneous movement from the centre or axis of the telescope. 
The object to be observed is thus always in the centre of the 
field of view, enabling the observer to sec it with the greatest 
clearness and jirecisiun, and iinder tlic most favourable condi- 
tions for estimating distances. It has been tested most accu- 
rately by the Ordnance Select Committee, and pronounced to be 
the best telescope for that purpose. In using this instrument, 
the two wires are placed in contact by turning a graduated ring 
on the eye-piece, from left to right ; the edge of the fixed index 
is then at 0. The telescope is then focused to the object under 
observation until it is seen distinctly, then the divided ring is 
turned until the object is seen exactly between the two wires. 
The required distance is then shown upon the divided ring, the 
face showing, in yards, the distance of infantry, or any other 
object of a similar height ; the top part of the ring showing the 



17ATT7IIAL FHILOSOFET. 


107 


distance, in yards, of cavalry, or any other object of a similar 
height, the average height of infantry being taken at 5 ft. 11 in. ; 
the average height of cavalry at 8 tt. 10 in. The utility, power, 
and portability of these telescopes will secure for them a large 
demand, especially when they are stamped with the approval of 
the Ordnance Select Committee. — Macluinics* Magazine, 


PHLOGISTON. 

The Philosophical Magazine contains an elaborate paper by 
Mr. Jtodwcll on the “ Theory of I*hiogiston,” in which he sliows 
that the idea of an agent, finally called Phlogiston, did not origi- 
nate in any intellectual exploit, but arose by a slow process of 
evolution from the ancient hypothesis of iisnUtiUs ign is taught by 
Zoroaster and others many ages before the Christian era, and 
which still survives in the sacred fire of the Parsecs. Ph'eaniojig 
the Magi was sup2:)osod to represent the Deity, shown in one di- 
rection by the destructive 2)ower of fire, and in tlie other by the 
beneficent action of heat and light ; and the Ureck 2:>hilosophers, 
and subsequently the alchemists, adopted many of these ancient 
ideas. The phy’^sical jihilosophy of Descartes somewhat resembles 
that of E2jicurus and Aristotle. The 2^hysical system of Descartes 
is a dynamical one ; and there is a 2>nrtial re2>roductiou of it in 
the (2uasi ("artesian hy2)othesi8 of molecular vortices by liankine, 
and ill the dynamic treatment of electrical 2>henomena projiosed 
by Clerk Maxwell. The first person who burst the bonds of the 
ancient schoolmen w'as Kobert Hooke, who, in his theory of com- 
bustion, published when Stahl was only five years old, gave the 
explunatioii of that process now generally acce2Jtcd, and which 
was only revived by Lavoisier. This theory, howe^e^, was lost 
sight of for more than a century, having been displaced by the 
theory of 2>hlogistoii, which was su2)2-»osed to be very subtle matter, 
that neither burns nor glows, nor is visible, but is ca 2 )able of 
being agitated by an igneous motion, and of communicating that 
motion to material particles, thereby constituting fire. The exist- 
ence of 2>hlogiston was inferred merely because some such su2ipo- 
sition was believed to be necessary to account for various chemical 
phenomena. But, finally, the 2>henomena were found to be ex- 
jilicable without any such BU2i2>omtion, and Lavoisier showed by 
exhaustive experiment that the theory itself was untenable. In 
all bodies, however, with which we are acquainted, there is a 
certain quantity of heat, the 2K>int of absolute zero being, from 
the best experiments, inferred to be nearly 500 deg. below the 
freezing-point . — Illustrated London, News. 

THE SPRKNGEL AIR-PUMP. 

The Sprengel Air-pump is a very simple and effective in- 
strument, which has latterly come into extensive use. It con- 
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Bists snbstantiallj’ of a glass tube, with a funnel at the top contain- 
ing quicksilver. If the quicksilver be permitted to flow down the 
tube in drops, each drop will act as a piston and carry some of 
the contained air before it ; and a vacuum will thus be produced in 
the tube or in any vessel with which it may be connected side- 
wise by a pipe. The mercurial column will, in fact, produce a 
vacuum like that called a Torrecelian vacuum, and which is ob- 
tained b}' filling a tube over 39 in. long and closed at one end, 
with mercury, in the manner of a barometer ; and then, by 
inverting the i-ubc, the raercur}’^ will in part run out, and a vacuum 
will be formed above the mercury. A column of mercury about 
30 in. high, produces a pressure which balances the pressure of 
the atmosphere. 


BEAL IMAGE STEBEOSCOPE. 

Mb. S. C. MaxwkijL has read to the British Association a 
paper on a real image. Stereoscope, with illustrations on solid geo- 
metry. In ordinary 8tereoHeo]>es the observer places his two eyes 
opposite two lenses, and sees tlie virtual images of two pictures 
apparently at the sanje time. In the real image stereoscope the 
observer stands about 2 ft. from the instrument, and looks a.t a 
frame containing a single large lens. He then sees, just in front 
of the lens, a real and inverted imago of each of the two pictures, 
the union which forms the appi'aranco of a solid figure in the 
air between himself and the apparatus. 


ON THE COLOITRS OF SOAP-BUHBLES. by sib DAVID BBEW'STER. 

In repeating the beautiful cx])eriments of Professor Plateau 
“ On the Equilibrium of a Liquid Mass without Gravity,” the 
colours of the soap-bubble were preseutod him upon soap 
film plane, convex and concave ; but the changes of form which 
they under went, and their motions uj)on the film itself, were so 
incompatible with tbe common theory of their formation that 
he was led by a few experiments 1o disciover their origin and 
mode of i)r()duction. The ])a.per ])rocee(led to give an account 
of experiments which, Sir David remarked, were sufficient to 
establish the almost incredible truth, that the colours of the 
Boap-buhbles are not j)rodaced by difiiTcnt thicknesses of the 
film itself, hut by the secretirm from it of a new substance flow- 
ing over the film, expanding under the influence of gravity and 
molecular forces into coloured groups of various shapes, and 
returning spontaneously, when not returned forcibly, into tbe 
parent films. 

Sir David Brewster stated that he was sorry that he had not 
brought his diagrams ; but he would be ghid to answer any ques- 
tions regarding tbe subject of the paper. Several inquiries were 
made as to the nature of the soap used, and whether glycerine 
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might not be added with advantage. Sir David Brewster replied 
to these questions, stating that the experiments could be 
made by any person in the course of a few minutes, and that 
all the phenomena described were emitted with ordinary soap* 
bubbles. A mixture of glycerine made the Rims last much 
longer. 

Sir Wm. Thomson pointed out that the mechanical questions 
involved in the seemingly simple operation of blowing soap-bub- 
bles were the greatest enigmas to scicmtific men. The extraor- 
dinary expansion and adhesion combined in the vapour spheres 
were well worthy of the fullest investigation. — rroceedingSf 
British Association, 


NEW PHENOMENA OF LIGHT. 

“ On a New Series of Chemical Reactions produced by Light,** 
is the title of a remarkable paper presented to the Royal Society 
by Dr. Tyndall. The Athenwum Report speaks very highly of the 
facts it discloses. “Vapours of volatile liquids are introduced 
into an exhausted glass tube, and subjected to the action of con- 
centrated sunlight, or to the concentrated beam of the electric 
light. This is the method ; the effects i>roduced varying with 
the vapour omplo3’^ed, may, without strain of speech, be described 
as wonderful. The method has another advantage, for, as 
Dr. Tyndall remarks, the power of the electric beam to reveal 
the existence of anything within the experimental tube, or the 
impurities of the tube itself, is extraordinary. When the experi- 
ment is made in a darkened room, a tube which in ordinary 
daylight apj)ears absolutely clean is often shown, by the j^resent 
mode of examination, to be exceedingly- filthy. With vapour of 
nitrate of amyl, a shower of bquid spherules was precipitated on 
the beam, thus generating a cloud within the tube. With a 
modification of the beam, the precij)itation was so rapid and 
intense, that the cone formed by the beam, before invisible, 
flashed suddenly forth like a solid and luminous spear. By pro- 
per managoinent of the light, the vapour within the tube may be 
made to appear of a rich pure blue colour, equal to that in the 
skies of the Alps. With iodide of allyl, the vapour column 
revolved round the axis of the decomposing beam, drawn in at 
certain places like an hour-glass, while delicate clt)ud-filamcnts 
twisted themselves in spirals round the bells of the apparent 
hour-glass. With iodide of isopropyl another change took place : 
the vapour formed globes and cylinders, which were animated 
by a common motion of rotation, disturbed at times by a par- 
oxysm, in which beautiful and grotesque cloud-forms were 
developed, some representing a serpent’s head, others buds which 
seemed to grow into flowers, and all of a gorgeous mauve colour. 
With hydrobromic acid the cloud resolves itself into a series of 
discs and funnels, then parasols and rings of a very pole blue 
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colour, and all rotating as in the former instance. With hydro- 
chloric acid the cloud requires twenty minutes for its full develop- 
ment, but then it appears in sections, each possessiner an exceed- 
ingly complex and ornate structure, exhibiting ribs, spears, 
funnels, leaves, involved scrolls, and irridescent fleurs-de-lis. 
With hydriodic acid another modification is seen, having a family 
likeness to the two immediately preceding, but with marked 
differences of development, for the green and crimson produced 
were the most vivid that Dr. Tyndall has yet observed. The 
development of the cloud, as he describes, was like that of an 
organism, from a more or loss formless mass at the commence- 
ment, to a structure of marvellous complexity, at which the 
Professor “ looked in wonder for nearly two hours.*’ 


AnEKUATlON OP LIGHT. 

Pkofessoh Kltnkerfues has published a paper, in which ho 
says that the earth’s motion creates a double influence upon the 
rays of light. The first is known as physiological aberration, 
and causes stars to appear deviated 20^ seconds, when the trans- 
latory movement on the globe is perpendicular to the direction 
of the star. A similar illusion affects our judgment of the 
direction of raindrops when we travel by rail during a shower. 
The second influence is a physical aberration, which the motion 
of the earth imparts to the rays coming from celestial bodies. 


PROPAGATION OP LIGHT IN WATER. 

A VERY able paper “On the Alteration Produced by Heat in 
the Velocity of Propagation of Light in Water ” has been con- 
tributed to Poggendorff’s Annalen by M. Ruhlmann, whose con- 
clusions correspond, on the whole, with those previously obtained 
by Baden Powell, Gladstone, and Dale, in their investigations on 
this subject. It was shown by these physicists that all substan- 
ces by increase of temperature exhibit a diminution in the 
refractive index, and that the magnitude of the variation differs 
in different substances — being least in the case of water, and 
greatest in that of bisulphide of carbon. 


LUMINOSITY OP PHOSPHORUS. 

Dr. Mofpat has read to the British Association an account of 
several interesting experiments which he had made on the Lumi- 
nosity of Phosphorus. From these experiments it was shown 
that phosphorus in a luminous state produced phosphorus and 
phosphoric acids, and ozone also; that it was non -luminous in a 
degree of temperature below 39 deg. (F.), and that it was lumi- 
nous above 45 deg. (F.), but the temperature of luminosity and 
non-luminosity varied with the pressure of the atmosphere, and 
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also with the direction of the wind. A series of experiments, 
extending over four years, had been made on the luminosity cf 
phosphorus in connection with atmospheric conditions, and from 
the results it would appear that the equatorial or sea wind is that 
of phosphorescence and ozone, and that the polar or land wind 
is that of non-luminosity and no ozone. As the ocean is the 
reservoir of ozone, Dr. Moffat asks if it is not probable that its 
phosphorescence is the chief source of its development — a pro- 
bability strengthened by the fact that the polar and land winds, 
in the shape of the N.E. and S.E. nodes, seem to modify its 
development as the land-current does. Erom observations made 
at sea, between lat. 515 N. and 39 S., Dr. Moffat was led to believe 
that, were it not for the modifying influence of the polar or trade 
winds, ozone at sea would be a constant (|[uantity. 

Dr. Halfour Stewart said there was one point on which he did 
not quite follow Dr. MoflTat, namely, witli regard to the action on 
metallic bodies. Whenever there was a change of tem|)erature, 
currents of air were very apt to take place, and they twisted or 
altered the position of a delicately suspended needhs. Steel, if 
delicately suspended, even although not magnetic, to begin with, 
would become magnetic from the action of tlie earth. 

Sir William Thomson remarked thaf the phenomenon of lumi- 
nosity stored ujj in the ice and produced after the melting of the 
ice was certainly one of the most startling ever mot witli in pliy- 
sical science — the luminosity having been induced by the previous 
preseuco of non-luminous phos 2 )horus at a low tcanperaturo. It 
was a most beautiful and wonderful result. lie was sure the 
publication of Dr. Moffat’s ])aper woiihl induce persons in all 
parts of the world to re 2 )cat the experiments. 


SOURCES OF LIGHT IN LUMINOUS FLAMES. 

Professor Frankland has discoursed to the Royal Institu- 
tion on this subject. After referring to and reading chemical 
text-books, which assert that all our artiffoial lights depend upon 
the ignition of solid matter (carbon particles) in the intense heat 
developed by the chemical changes dependent on combustion, he 
proceeded to exhibit several examples of luminous and iion-lumi- 
nous flames, the difference between them appearing to be that 
luminous flames contain those solid, suspended particles — this 
view being further confirmed by tlio facts that ignited solids give 
much more light than gases heated by the same temperature, and 
that a lightless flame becomes luminous when solid particles are 
placed in it, as in the case of the lime -light. Professor Frank- 
land then showed that doubt was thrown upon this view by cer- 
tain undoubted exceptions (the combustion of arsenious acid in 
oxygen, and of oxygen in bi-sulphide of carbon, &c.), and also 
by the production of light from the non-luminons hydrogen 
nnder certain conditions of combustion. After stating that at 
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the moment of combustion in free air oxygen and hydrogen ex- 
pand to about ten times their original volume, ho performed the 
experiment, but little light being evolved ; but when this expan- 
sion was prevented by the gases being inclosed in the strong 
glass vessels of the Cavendish apparatus, the light was very great, 
proving that when the density of the gases increased during com- 
bustion the light also was augmented. The Professor then illus- 
trated the second condition of luminosity, the temperature, illus- 
trated by numerous experiments, after which ho referred to 
several facts indicating the weakness of the argument of the 
necessity of solid particles in ftame — viz., that the soot from a 
gas flame is not pure carbon, but always contains hydrogen ; and 
that the luminous portion of the flame is perfectly transparent. 
It is, he said, to the behaviour of the hydro-carbons under the 
influence of heat that we must l(M)k for the source of luminosity. 
These gradually lose hydrogen, whilst their carbon atoms shrink 
together and form compounds of greater complexity, and conse- 
quently of greater vai>our density, the light increasing in propor- 
tion with the density. He then referred to some of the dense 
vapours existing in a gas flame, esj)ocially to that of pitch, which 
is volatile when it distils over from gas retorts. The proved in- 
fluence of atmo8])heric pressure on gas and candle flames is, he 
said, strongly conflrmatf)ry of the theory that their luminosity is 
due h) incandc8(?ent dense gases. Among the numerous experi- 
ments, the most striking was the combustion of hydrogen and 
oxygen in very strong vessels, the luminosity of the flame being 
increased or diminished as the pressure upon the gases was in- 
creased or diminished. 


ATMOSPHERIC OZONE. 

At a meeting of the Tjiterary and Philosophical Society were 
road the following remarks <m Mr. Baxendcll’s Ijaws of Atmo- 
spheric Ozone, by i’rofessor W. Stanley Jevons, M.A.: — 

“ In reading the remarks of Mr. Baxendell on atmospheric ozone, 
it occurs tome that a very simple explanation can be given of the 
connexion he detects between the height of the clouds and the 
amount of ozone at the surface — two facts w’hich seem at first 
sight entirely unrelated. The quantity of ozone which reaches 
the surface will depend on three circumstances : — 

“ I. The thickness of the current of air toucdiing the surface. 

‘‘ 2. The proportion of ozone existing therein. 

“ 3. The d(^gree in which this current is rendered uniform by 
constant mixture. 

The balloon observations of Mr. Glaisher proved what was pre- 
viously inferred by meteorologists, that the atmosjdiere usually 
consists of several strata of air which are separated by distinct 
boundaries, and do not freely mix. Ileiice it is only the ozone 
in the lowest stratum which is usually available at the surface, and 
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its quantity will be proportioned, ceteris parihuSf to the thickness 
of that stratum. It is the height of the first layer of clouds which 
usually dehncs the upper limit of this stratum. For during my 
own observations, both in Australia and England, I have often 
noticed that smoko from a great town, or from extensive bush 
fires, rises only to a definite hcigkt, and seems to form the basis, 
as it were, of the cumulous clouds, which are the upward termi- 
nations of ascending currents. Now as, in May, the height of 
this stratum is, according toMr.Crosthwaite’s observations, greater 
than in any other month, there will he a larger mass of air which 
can successively come in contact with the surface and furnish 
ozone. But we shall only have the full benefit of this ozone when 
an active process of mixture is going on. At night the air in 
contact with the earth is cooler than that above, and therefore 
tends to lie in a stagnant laj^cr, which can often be detected by 
the mist or smoko which it contains. This layer will bo rapidly 
exhausted of ozone, and will be filled with ihc organic exhalations 
from the earth. TJcnce arises the comparatively unhealthy cha- 
racter, and in some climak's the j)oist)nous nature, of night air ; 
and it may constantly be observ’^ed that a moderate wind may be 
blowing above our heads, as shown by the motions of the clouds 
or the wind felt on a mountain top, without breaking up the 
stagnant layer on the 8urfa.ee. This is one reason why the air 
is calmer at night than in the day. But during high winds the 
gusts penetrate to the sui’faee and prevent any stagnation, so 
that, as I apprehend, during stormy weather, the deficiency of 
ozone in the evening would not be observed. 

In the day-time, on the contrary, the sun’s hea.t occQ,sions a 
perj^etual circulation or convection in the lowest mass of air ux> to 
the level of the cumuli. Every portion of the air is thus suc- 
cessively brought to the surface, and org.'inic substances are 
carried off' and oxidated. During my own observations on ozone, 

I felt strongly the iTiiyierfectioiis of the method of measurement 
alluded to by Mr. Baxendell, and 1 thoroughly agree with him 
that the mysterious variations of ozone will not bo understood 
until not only the quantity of air brought into contact with tho 
paper be measured or regulated, but the varying source and 
magnitude of sujiply be considered. 


H 
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SIR CHAELES WHEATSTONE. 

The following is a copy of the letter addressed to Sir Charles 
Wheatstone by the President of the Italian Scientific Society of 
“Forty,” announcing that Sir Charles had been appointed a 
member of that Society in the place of the late Professor Faraday, 
and that a Gold Medal had been awarded to him. The President, 
in his letter, says : — “ 1 will not here pass in review the various 
memoirs in physics which you have published in the rhiIosn])hical 
Tra7isacti(msj since all carry the impression of the inventive 
genius which ever distinguishes all that you have done. 1 cannot, 
however, refrain from calling to mind that to you we owe the 
discovery of the method, as ingenious as it is original, for mea- 
suring the velocity of electric currents and the duration of the 
spark. The ap 2 »lications of the j)rinciple of the rotating mirror 
are so imi)ort}int and so various that this discovery must be con- 
sidered as one of those which have most contributed in those 
latter times to i.lic j>rogr(‘ss of experimental physics. Not less 
ingenious was the invention of the stereoscope and of the modes 
by which binocular vision is eflected, which enables ns to obtain 
the pcrcej)tion of the relief from the simultaneous observations 
of two plane images. Also the memoir on the imjasure of elec- 
tric currents, and ail questions wliich relate thereto, and to the 
laws of ohm, has powerfully contributed to Bi)rcad among phy- 
sicists the knowledge of those facts, and the mode of measuring 
them with an accuracy and simjdicity which before we did not 
possess. All physicists know how many researches have since 
been undertaken with your * rheostat,’ and with the so-called 
* Wheatstone’s bridge,’ and how usefully these instruments have 
been applied to the measurement of electric currents, of the re- 
sistance of circuits, and of electro-motive forces. And here it 
would be irapossi])le to leave out of view that to you wo prin- 
cipally owe the practical invention and the true realization of the 
electric telegraph. Finally, I would call to mind your recent 
researches on the augmentation of the force of a magnet by the 
reaction which its own induced currents exert upon it. All these 
great acquisitions, procured by you to physical science, render 
you well worthy of this distinction from the Italian Society of 
Sciences, l^reserve yourself in health and activity, and your 
country and all your admirers and friends are certain to find in 
the discoveries still to be added while you continue to work some 
compensation for that immense and irreparable loss which natural 
philosophy has received by the death of Faraday.*^ 
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NEW SECONDARY BATTERY. 

M. G. Plante’s new “ Secondary Battery” consists of a novel 
and peculiar arrangement for multiplying the power obtaining 
from a weak source. It is not unlike in form an ordinary con- 
denser/’ and the results produced from it are somewhat identical. 
His secondary “quantity” battery consists of a rectangular 
gutta-percha vessel, provided with lateral grooves, and containing 
a series of lead plates immersed in dilute sulphuric acid. As in 
a large condenser, the odd plates are joined in one series, and the 
even plates in another scries ; to either end is attached one of 
the poles of a weak source. In the secondary “quantity” 
battery, tried by M. Plante, he used six i)lato8 only with a source of 
two small nitric couples, and on breaking the circuit, by means 
of a commutator, the current obtained from the “ secondary ” 
battery is then of sufficient strength as to create temporary in- 
candescence in a platinum wire 1 millemetre thick, by 8 centi- 
metres long. By increasing the size and number of the plates, 
more powerful calorific effects, such as incandescence of iron and 
steel rods, may bo obtained ])y charging the battery with two or 
three Bunsen’s elements. An arrangement, termed by him liis 
** secondary tension battery,” produces also most powerful results. 
The arrangement consisted of forty secondary couples, each 
couple of load plates being, in a narrow gutta-percha vessel, im- 
mersed ill dilute sulphuric acid, the polo of each vessel being 
connected to a peculiar commutator, so that the plates could be 
joined up as an arrangement of tension or as one of surface. 
This battery was charged with three conjdes of Bunsen’s medium 
size battery. On ajipiying the eurrenf. from the secondary cir- 
cuit, powerful calorific effects were obtained. A platinum wire, 

2 metres long, and one-quarter millimetre thick, was rendered 
incandescent for a few moments, and the voltaic arc was also 
obtained. M, I’lante remarks, concerning this, that there is 
not, as in the case of induction, the direct production of one 
physical effect by another physical action, but the final result is 
none the loss an accumulation or a modification of electrical 
force, which can be utilized in certain circumstances. 


LIQUIDS FOB BATTERIES. 

M. Delaurieb has communicated to the Academy of Science 
a note upon a now exciting liquid for galvauic batteries. He 
states that “in order to obtain very powerful batteries disen- 
gaging no deleterious gas, and of very cheap maintenance, I have 
proved the problem of transforming azotic acid into snlphate of 
ammonia, under the influence of sulphuric acid and hydrogen.” 
This is done by the use of protosulphate of iron. The propor- 
tions in these liquids are twenty pa^s in weight of protosulphate 
of iron dissolved, sheltered from contact with the air, in thirty- 
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Bix parts of water, to whicli is added, with Btirring, seven parts 
of diluted (equal parts) sulphuric acid, theu in the same manner 
one part of diluted (equal parts) azotic acid. M. Delaurier 
states that the liquid produced is the most energetic and most 
economical that he knows for an exciting liquid for iron, zinc, 
and other metals, without any disengagement of hydrogen or 
hinoxide of azote. In the use of this liquid with nitric acid in 
Bunsen’s pile, M. Delaurier states that the action goes on with- 
out any exterior emanation of nitrous gas, without the emission 
of hydrogen in the interior, and consequently that the platinum 
does not polarize. 


NEW VOLTAIC BATrEllY. 

A NEW voltaic combination of groat power is the invention of 
Messrs. l)e La Hue and Uago Muller, and has been designed 
for Mr. Gassiott. The eloinonts etmsist of small cylinders of 
pure zinc and chhjride of silver. The latter is cast upon a thin 
silver wire which forms the conductor. The exciting liquid is 
merely a dilute solution of common salt. In the buttery shown 
the cylinders were only 3in. long, and about the size of goose- 
quills, arranged in two-ounce ]>hials cut down to two-lhirds of 
their length, but n series of ten such couples decom])osed water 
with great rajiidity. By the chemical action taking jdace in 
the cell the chloride of silver is reduced and chloride of zinc 
formcid. The action i)roceed8 so long as any chloride remains, 
for tlie redu(!ed silver adheres to the wire as a syjongy mass, 
which allows the liquid to permeafe to any unreduced chloride. 
The first cost of such a battery will be considerabh*, but as the 
only loss will bo a little zinc, it will bo very economical in work- 
ing. Mr. Gassiott, it was said, is having a battery of 1,000 
pairs con slrucdcd, of which, no doubt, the scientific world will in 
good time hear and see much. — Mcchaicks* Minjazine. 


ELECTRICITY ON MOUNTAINS. 

M. Henri De Saussuue, a descendant of the great natural phi- 
losopher, has published an interesting pai)er in the liihlotheque 
Univcrselle on a phenomenon wdiich has but recently attracted 
attention. Having rojiched the summit of the l^iz Surley, a 
mountain composed of crystalline rocks in the Orisons, and 3,200 
metres in elevation, M. De Saussure and his party laid their 
alpenstocks against a little cairn of dry stones which crowns the 
sarnmit, and prepared to take their repast. Almost at the same 
instant the narrator felt at his back, in the left shoulder, a very 
acute pain like that produced by a pin slightly pressed into the 
flesh, and when he put his hand to the spot without finding any- 
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thing, a similar pain was felt in the right shoulder. Supposing 
his overcoat to contain pins, he took it off, but the pains increased, 
extending from one shoulder to the other across the whole back. 
They were accompanied by pricking sensations and sharp shoot- 
ing pains, such as a wasp crawling over the skin and stinging all 
the time might produce. The pain next assumed the character 
of a burn, and M. Do Saussure actually fancied that his flannel 
waistcoat had caught fire, and was about to throw off the rest of 
his clothes, when liis attention was arrested by a sound remind- 
ing him of the reverberations of a tuning-fork. These sounds 
came from the sticks which, resting against the cairn, sang loudly, 
emitting a sound like that of a kettle the water in which is about 
to boil. All this lasted about four or live minutes. M. Do 
Saussure at once guessed that his sensations proceeded from a 
flow of electricity taking place from the summit of the mountain. 
No spark, however, was obtained from the sticks; they vibrated 
strongly in the hand, and sounded very loud. Some minutes 
afterwards he felt his hair and beard stand out, causing him to 
feel the sensation resulting from a razor passed dry over the 
bristles. A young Frencliman who was of the party, cried out 
that he felt the hair of his moustache growing, and that strong 
currents were flowing from the tips of his ears ; and they soon 
flowed from all the j>art/8 of the bodies of those present. As 
they descended the mountain the hummi^ of the sticks and the 
other phenomena diminished and eventually ceased. The sky 
was cloudy, and the travellers had been overtaken at the time by 
a showM'r of thin hail and sleet. On the same day a violent 
storm broke out in the Bernese Alps, where an Englishwoman 
was killed. Sleet, frost, and an overcast sky appear to be the 
conditions necessary for the production of the phenoiriena above 
described. Many of the guides liave never observed them, and 
others recollect having remarked them only once or twice.— 


ELECTRO -MA G NETI SM. 

Tiieke are many who look forward to a time when Electro- 
magnetism will supersede steam as a motive power. It is quite pos- 
sible tiiat electricity may be employed as a motive force, but the 
amount of mechanical work which it is capable of doing is com- 
paratively small, and it must be enormously expensive. There 
are circumstances, however, in which cost is a matter of small 
consideration, and in these electricity may sometimes be turned 
to useful account. A lady may wish for a sewing machine, but 
the labour of driving it is more than she can exert. For such, 
M. Cazal has invented an electro-magnetic machine, which we 
have no doubt will be competent to do the work with light 
fabrics. The details of this machine we must defer until a more 
comjdete account than we have yet met with comes to hand. For 
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ornamentation, too, electricitY is coming into nse. Ton may 
see at a fashionable ball at Paris, a lady, on the top of 'whose 
head sits a butterfly or a humming-bird. The fly and the bird 
flutter their wings in the most natural way possible. How is it 
managed? Why, within the chignon are concealed a small 
battery and a minute Rliumkorflf coil. On the bosom of another 
may be a brooch, with a head upon it, the eyes of which turn in 
all directions. This, too, is accomplished by the use of a battery 
and coil so minute as to be concealed wiihin the brooch itself. 
These, and more useful things, small batteries for curative pur- 
poses, easily carried about the person, arc the inventions of M. 
Trouve. The batteries of zinc, excited by solution of sulphate of 
mercury, are enclosed in vnlcariitn cells, so tliut the exciting 
solution cannot escape to the damage of the wearer. — Mechanics* 
Magazine. 

hlxpcriments have been tried in Sheffield, on the action of 
Electro-magiuds upon iron in a stjite of fusion. Jn a very lnrgo 
blast furnace an clectro-rnagnet was fixed in front of an opening 
made on one side of the furnace,* the magnet was excited by a 
Sinee battery. On exciting the magnet, we are told that the 
metal immediately bublded up. iVccording to slat(*ments fur- 
nished, we are told that the operation was accelerated with an 
economy of eoiiibustibles and an imjwovement in the qufility of 
the metal. We sliould be glad to have further del ails of these 
experiments, so as to give some further idea of tlje interesting 
role played by electricity and magnetism in a now sulycct. 

ELECTKICITT THllOIJClir A VACUUM. 

An account is given in the Comptes Tiendus of an apparatus, 
devised by MM. Alvergniat, for showing tluit electricitj’^ is unable 
to j)a8s through a viicuum. A vacuum is produced in a glass 
tube by means of the inerenrial air-pump we have already de- 
scribed, and the luhc is made hot by a charcoal fire, while the 
suction of the pump is still continued. Two platinum wires have 
previously been ceincriled into the tube about two millimetres 
apart, and after the tube has been kept liot for some time, the 
opening communicating with the pump is sealed hermetically. 
An electric spark caniu)t he passed from one wire to the other, 
the vacuum constituting an insuperable barrier. 


MAGNETISM AND HEAT. 

An experiment illustrative of the power of magnetism to 
generate heat has been shown by M. Louis D’llenry. If a magnet 
with poles ])omting upwards be rotated rapidly on a vertical axis 
below a small copper plate, on which a glass flask is placed, the 
air contained in the flask will he heated, and its expansion may 
be made visible by any suitable arrangement, or a copper vessel 
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of water might be substituted for the flask and plate, and by a 
sufficiently rapid rotation the water might, no doubt, be made to 
boil. The mutual convertibility of heat, electricity, and magnet- 
ism has now been conclusively demonstrated, and they are all 
recognized as merely certain forms of force, tliough what that 
force is we cannot tell . — Jlhistraied London News. 


ELECTRIC CLOCK. 

An electrical clock in tlic rotunda of the Philadelphia Mer- 
chants’ Exchange has a running gear of the simplest de8cri2)tion, 
consisting merely of two cog-wheels and a ratchet-wheel. The 
driving 2)()wer is su])plied by a weak galvanic batl ory, the currents 
from which, transmitted through two galvanometer coils jdaced 
one on each side of the clock-case, act upon steel bar magnets 
set within the pendulum-ball. The hitter swings between the two 
coils, so that when one of them is “ charged ” the ball 

is attracted until by contact it becomes similarly electrified, and 
conse(2Ut'ntly rejielled, then swinging over to the “negative” 
coil, it becomes negatively charged, again repelled, and thus the 
vibrations are kej)t uji indefinitely, or as long as the battery con- 
tinues working. The altornal/O 2>^>8itive and negative charges are 
made and broken by a siuijile slide bar moved by a wire pin on 
the 2)undulum rod. 


ELECTRIC LIOTIT, 

Processor Edltini) has communicated to the Royal Academy 
of Sciences at Stockholm, a 2iapcr containing an investigation of 
the laws which govern the production of the Electric Light. The 
voltaic current, it is w'ell-kiiowii, ])roduccs hirat and light, decom- 
poses compounds which are conductors of electricity, excites mag- 
netism, and induces currents in adjacent conductors. The heat 
produced by such a current is iiroportionsil to the square of the 
intensity of the current multiplied by the resistance. The entire 
quantity of beat gcncral-ed is jirojjortional consequently to the 
electro-motive force divided by ibe resistance of the current, and 
this sequence holds so long as the current performs no other 
work except the generation of heat alone. In the luminous arc 
which constitutes the electric light material 2'>a'rticles are detached 
by the current from one 2>ulc and transferred to the other, and 
by the mechanical disintegration of the 2>oles an electro-motive 
force is produced which sends a current in an ojjposite direction 
to that of the 2irincipal current. The electro-motive force in the 
luminous arc is independent of the intensity of the current, and 
the resistance of the arc is proportional to its length and increases 
as the intensity diminishes. The work performed by the current 
in the luminous arc is proportional to the intensity so long as the 
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olectro-motive force of the battery remains constant . — From the 
Illustrated London News. 

Some recent correspondence between the Trinity-honse and 
the Board of Trade shows that the electric light at Dungeness 
can now be worked by either of the two engines, so that no dis- 
turbance occurs when one requires repair. The services of the 
high-class engineers and firemen have been dispensed with, and 
the Elder Brethren have since been enabled to do that which the 
connexion of the men with the trades unions prevented, — viz., to 
liavo their own ordinary keepers trained to drive the engines, as 
well as to attend to the lamps, a steady old experienced keeper 
being placed at the head of the establishment. The magneto- 
electric apparatus shown at the Paris Exhibition presented several 
improvements. The working by cither of two machines showed 
that the power of the light can be du])licated in thick weather ; 
and the engines were utilized for vrorking the pumps of an air 
fog-trurnpet. The electric light was compared with the flash of 
a first-order revolving oil a])paratus belonging to the French 
authorities ; and at 15 miles’ distance the Trinity -house engineer, 
Mr. Douglass, estimated the power of the fixed electric light at 
twice that of the flash of the oil light. The superiority of pene- 
trating power of the electric light in fog was shaken by some ex- 
periments made by the Boyal Engineers, but it turned out that 
this result, so diflerent from all other experience, arose from a 
settlement in the wood-work supporting the electric lens, causing 
the lens to be out of its proper position. 


THE ELECTRIC WAND. 

Under this title the London Stereoscopic Company have 
brought out a most amusing novelty. It consists simply of a 
glass cylinder, the handle of which is insulated, and when dry 
and warmed, has to bo rubbed with a small pocket Leyden jar, 
so to speak, which is also carefully insulated from the hand of 
the operator. The electricity thus collected is discharged in an 
infinite number of amusing ways along glass-plates covered with 
tin-foil, which it lights up with the brightness of lightning. It 
is made to perforate ca»*ds, to light gas, to ring the little electric 
bells which are sent with the apparatus, to make pitch balls dance 
about, and all the hairs on a little image’s head to stand on end. 
Indeed, the simplicity of the apparatus, which is designed by 
Professor Varley, can hardly be too much praised, and its great 
merit consists in the fact that while a child can use it, even the 
youngest child runs no manner of risk. The very small electrical 
generator is made so weak that any person can take its little 
shocks. Indeed, these small shocks form part of the amusement 
of the wand. With the wand are what are called metallic fire- 
works for parlour use. They are not fireworks in the ordinary 
acceptation of the term, for th^ are not explosive, and can only 
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be slowly lit. They are composed of the constitnents of all kinds 
of metals, which, when slowly ignited, burn with every kind of 
hue that the prism is capable of producing. All are harmless, 
and some of their colours are of the most wonderful brilliancy, — 
blue, purple, orange, green, red, white, violet, &c. — Tinues, 

FIRE DAMP IN MINES. 

A new invention — ^by M. Dehiunier, of Paris, — for destroying 
Fire-damp in Mines, has been laid before the Academy of Sciences. 
It consists of a copper conductor, broken at intervals, but joined 
by very fine gold wire soldered to the copper ; the gold wire be- 
ing surrounded by flour of sulphur, which ignite easily. By 
passing strong currents of electricity through the copper wire, 
the gold wire becomes red hot, and thus ignites the sulphur, which 
bums any noxious gases which may be present. It will, of course, 
be understood that the electric current is made to pass through 
the af)paratus before the descent of the miners into the mine. 
Tlio Academy of Sciences have, it is stated, reported very favour- 
ably on M. Delaunior’s invention. 

SUBMARINE CABLKS. 

The India-rubber, Gutta-ixjrcha, and Telegraph Works of the 
Silvertowii Company, opposite Woolwich, present the several 
works in relation to their cai)acity for Submarine Cable Manu- 
facture. Here one can trace the whole j>rocesses which an ocean- 
cable undergoes from the time the first rough clumps of coarse 
and dirty gutta-i)ercha arrive at one end of the factory, till it is 
sent out at the other in the form of a finished cable fit to bo laid 
anywhere, and transmit anything. The process of prepar- 
ing the gutta-i}crcha is i^oculiar, but, on the whole, only amounts 
to this, that there are some machines which tear the blocks of 
gum to fine shreds, others which boil it, others which literally 
masticate it when dry, and others which masticate it under boil- 
ing water. It is boiled, melted, kneaded, i>ro88ed, and then 
masticated again, and after all these preparations comes out at 
last a pure gum, without a speck of dirt or foreign substance in 
it. It takes a long time to effect all these various manipulations, 
but as they goon continuously from machine to machine, it seems 
to lookers-on as if the gum was cleaned as fast as it is delivered, 
though in some parts of what may be called the manufacture the 
gutta percha remains for hours, and even days, undergoing one 
particular stage of cleansing. When perfectly fit for use, and 
neither too soft nor too hard, it is packed in cylinders, and thence 
compressed by screw levers through small dies. Through these 
dies the conducting copper wires are drawn by machinery, and 
as they pass the warm sticky gum adheres to them, and this gives 
them their first coat. After this operation, when the insulation 
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is perfect, the rest is mere matter of routine. Coat after coat 
is added in tbe same fashion, according to the thickness of the 
insulation wanted, or more properly speaking, accordingly as the 
parties ordering it want a costly and good cable, or a cheap 
and uncertain one. Between each layer of gutta-perclia is laid 
a coating of what is called compound — that is to say, a mixture 
of gutta-percha and tar, through a tank of which the covered 
wires are drawn, and thence pass and repass through long troughs 
of cold water, to harden and consolidate all the coats. But 
during every stage of these long and varied operations the elec- 
trical tests as to “ conductivity ” resistance, and insulation are 
going on incessantly, so that tlie slightest flaw in manufacture 
can be detected — ^flaws so slight that it would here bo almost 
impossible to convey {in idea of their minuteness to those not 
professionally acquainted with the workirjg of subma-rino cables. 
Aftc*r the centre core with the conducting wire is thus made it 
is a mere question of where it is to be laid as to how it is to be 
protected by its outer covering of hemp and wire, though daring 
this stage the electrical 8uj)ervision has to be, if possible, more 
keen tluin ever, for n, faulty, brokcni wire piercing the insulation 
is the great dread of all olecfrittians. These stages of manufac- 
ture were illustrated at the Silver! own works by two cables 
which are being made there — one for the West Indies, between 
Cuba and Florida, the otluT for the North Sea, between England 
and Holland. The former Inis been designed by Sir Charles 
Bright, M.P., and is a beautifully constructed specimen of good 
subrnarinovcablc. It has seven conducting wires woven into one. 
It is coated with three coats of gutta-percha and com])ound, and 
afterwards bound ill with 12 No. 9 ivires, covered with hemp, 
and afterwards closed in with two coats of Bright and Clark’s 
silicia compound. This cable tests higher than any other ever 
manuf{ictured, and, as compared with the first Atlantic cable, its 
ratio of excellence ma.y be considered as about six to one. A 
cable already exists between Cuba and Florida, but it is not suffi- 
cient for the business it has to transact, and ont of the surplus 
profits which this first cable lias earned the second is now being 
made and paid for. This second line, however, is only one link 
of a great chain which the Intormitioua.1 Ocean Telegra[)h Company 
in America, are about to establish, coupling up all South America 
with Cuba and the West India Islands into one groat junction 
near Florida, and thence over North America and through the 
Atlantic cable to England. This scheme, which is in view, is a 
magnificent one, and if fully carried out will leave Australia 
almost the only important country in the world with which we 
are not directly connected by submarine wires. 

Another cable at Silvertown is being manufactured under the 
skilful care of Mr. Richard Culley, for the Electric and Interna- 
tional Company. It is to be one of the largest in the world, 
though not larger than that which it replaces between this conn- 
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try and Holland. It is to be laid between Dunwich, near Lowes- 
toft, across to Zandvoort. The weight of this cable is nearly 
20 tons a mile, but it contains four sej)arately insulated conduc- 
tors, each of seven wires, and all bound together with the most 
massive galvanized iron vrire . — Ahruhjeil from the Times, 


ELECTlllC SIGNALS. 

Some interesting experiments have t:i.lvcn place in France on 
board the armour-clad sliij^ Heroine, and also on board the yacht 
Prince Jerome, upon the use of the electric light for signalling 
purposes. The results were considered of so satisfactory 
a nature that the experiments were ordered to be continued. 
The machine was that furnished by the Alliance Company, a 
miachine that is now so well known. The power of the light 
obtained was equal to 200 Careel burners — the Carcel being 
equal to eight candles j it therefore follows that the electric 
light possessed a brilliancy equal to ],(»(K) candles! In the 
direct line of the light it was stated as j>osHiblc to rciad at the 
distance of 1,100 metres (1,531 yds.) an ordinary newspaper. 
It was found that signalling by means of short and long flashes 
was the most easily to be carried out. And by that means sig- 
nalling wiis rendered easy. The commissioners on the Bubj<‘ct 
report, “ The apparatus ex]>erimentod upon shows a v(*ry power- 
ful focus of liglit, perfectly suited to night signalling, or for 
throwing a light over a coast or a ship. It can be considered as 
a veritable floating light, and would then be most useful on 
board the flagship of a commander-in-chief.” Of the pecmliar 
value of this electric liglit and its intense illuminating power, it 
is stated as a fact that the yacht Prince Jerome, fitted with this 
light, was enabled to steam by night through the intricate navi- 
gation of the Bosphorus, when the yacht belonging to the Vice- 
roy of Egypt was obliged to wait until daylight. — Mechanics* 
Magazine. 


CI’ETOrS ELECrillC CAULK rilENOMKNON. 

For some weeks the trans-Mississippi telegraph cable between 
Memphis and Little llock Avas out of order. At intervals no 
communication could be had for hours, and all at once the cable 
would revive, and the fluid passed through it as usual. At 
length it ceased to convoy messages. The cable was one of tho 
best ever laid in America ; it was manufactured originally for 
the Red Sea. The cable was taken up, and it was discovered 
that four inches of the conducting wire had been comjdetely 
burnt out ; it is supposed that a shock of lightning had passed 
through the cable, and destroyed the four inches of wire. It is 
curious that after this destruction messages were occasionally 
conveyed by the cable, and it is conjectured that a slight con 
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nexion was formed between the burnt ends of tbe conductor by 
moisture, which had penetrated the cable in sufficient quantities 
to keep up the circuit, there being a battery at the Memphis end 
strong enough to drive tlie electricity through at intervals. Can- 
not some mode be established whereby communications can be 
passed through large bodies of water without a cable ! It is cer- 
tain thai^ messages ])assed to and fro across the Mississippi with- 
out a metal connexion . — New York Journal, 


TELEG U\1*IIIG COMMUNICATION. 

Some intorosting facts in the history of telegraphic communi- 
cation are given by Herr Neumann in an official lleport recently 
published at Viimna. It ajqH'ars from this report thn.t a Itussian 
telegraphic agency exisl-s at Pekin, through which messages are 
transmitted from the Atlantic to the Pacific Ocean. The line is 
now being carried to Pehring’s Straits by Okhotsk, and if the 
plan of tlie Uiiiled States Government to establish a telegraph 
through the territory lat(;ly ceded to it by Pussia is carried out, 
there will soon be an un interrupted lino of telegraphs roimd the 
earth. The longest line in the world is that between San Fran- 
cisco and St. John’s, Newfonndland, a distsincoof 900 geographi- 
cal miles. Herr Neumann annexes to his report some statistical 
tables, showing that the total length (.)f the Kuropenii telegraphs 
is 511,310 goograi>hical miles ; of those in America, 11,239 ; of 
those in Asia, 4,736 ; of those in Australia, 1,842 ; of those in 
Africa, 1,50 !< — exclusive of submarine lines. There are in all 
1,200 telegraph stations, and the number of persons employed 
in them is a])out 38, (XX). Tlietotiil weight of the wires is calcu- 
lated at 1,300,000 cwt., and there are about 7,500,000 telegraph 
posts, which it coats 2O0,000Z. a year to kcej) uj). The capital 
expended in the construction of tho various telegraphs is 
17,500,0001. 


COST OE TEUEGEAMS. 

In France tho gren-test diatanc.'o over which a message can he 
transmitted is about (500 miles; in Prussia, about 500; in Bel- 
gium, about 1(50; and in Switzerland, about 200 miles. The 
charge for a messngo of 20 words over the greatest distance 
in B'rance, is l.s*. Sd. ; in Prussia, Is. twZ. ; in Belgium, 5d. ; and 
in Switzerland, 5d. In Great Britain 2s. is charged for the trans- 
mission of a message over 500 or 600 miles, and Is. 6d. for any 
message sent 160 or 200 miles. 


THE NEW ATLANTIC CABLE. 

The manufacture of the new Atlantic telegraph which is to 
bo submerged between Brest and a suitable terminus on the 
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eliores of the State of Now York, is progressing satisfactorily. 
The new cable is almost identical in construction with those 
which were completed in 1866; the only difference being that the 
diameter of the conducting copper core is slightly greater, and 
the outside wires are of homogeneous ilosscmor steel, galvanized, 
having a breaking strain of about 1,000 lb., while the wires out- 
side the existing Atlantic lines have a breaking st rain of only 
about 800 lb. The new cable will be laid in two lengths — one 
from Brest to St. IMerre, in deep sea, of 2,625 miles, not includ- 
ing slack, and the other frcnu St. Pierre to the terminus, of 722 
miles in length, not including slack. The latter seetion will be 
similar to the Persian Gulf cable, as it will have to he laid in 
comparatively shallow wa.ter, and its exterior wires will be ])ro- 
teeiod with Bright and Clark’s patent siliceous compound, wliich 
consists priiicijjall}’’ of ])Owdered flint and ]>itch. The construc- 
tion of the shore ends Avill be similar to that of the existing 
Atlantic lines, and will gradually become thinner until they 
assume the deep sea dimensions. In order to avoid tlie dangers 
of injury from rocks and icebergs, the new line will bo laid to 
the south of the ])ro8ent cables, below the soutliern edge of the 
Great Bank, so that it may be laid in deep water. Sir James 
Anderson, who will command the Great Eastern during the ex- 
pedition organized for the submergence of the line, has made 
the following observations regarding the Newfoumlhmd Banks: 
** By keeping in the 500 fathom line upon t,he Milne Bank, 
and around the soutliern edge of the Grand Bank, there is no 
possibility of ice or any oilier agency ihat can he suggested in- 
juring the cable. The uurtbern edge of llie Grand Bank was 
avoided because it is uucertain at wliaJ depth the icebergs 
ground. They are said, npou good autljority, to ground at 
times in 90 fatJioms. It is not certain at what dejitli the vessels 
employed in ihe seal trade may sonu'times elioose to drop an 
anchor for tlie purjiose of keeping iii ilie track of ice floes. 
These dangers are avoided by the track chosen for the ])ro))osed 
cable, and the track from the southern edge of the Grand Bank 
to St. Pierre, and thence to the ]»l;u;e <if landing in America, is 
entirely free from any danger from and does not cross any 
anchorage resorl^ed to by llie fleet of lisliing vessels.” 

The breaking strain of the new sbicl cable will be 7-i tons, 
and the strain required for submersion need not be more than 
11 cwt. If at any time it be necessary to haul up any portion 
of it already laid the strain need not exceed a ton and a half in 
the deepest water. The weight of copper forming the conductor 
of the existing Atlantic cables is 6U0 lb. knot ; in the new 
cable it will be about 400 lb. 
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AMEBTCAN TELEGRAPH BUSINESS. 

The number of miles of line worked in the United States in 
18i'8 was estimated to be about 12^000. In 1858 the number 
had increased to nearly 40,000, and before the close of this year 
there will be completed and in operation about 120,000 miles of 
telegraph wire. Supposing the same rate of increase to be kept 
up, it might bo supposed that 250,000 additional miles of wire, 
which would be necessary, might easily be put up by 1878. But 
there is a serious obstacle in the way. Even now, along every 
avenue, turnpike, and railroad leading from New York, the way is 
bordered with a forest of telegra])li poles, cross-arms, and wires. 
It has been found by experience that every addition to the num- 
ber of wires upon a range of poles adds to the difiiculties of 
working and increases the danger of interruptions. In severe 
storms they present so much surface to the gale that they are 
frequently blown down, especially when snow and ice adhere to 
them. For these and other reasons it is evident that the wires 
cannot be indefinitely multiplied in number, nor, indeed, be greatly 
increased, without creating serious difTiculties. It is not likely 
that the speed with which messages can be tra-nsmitted under the 
present S 3 ^ 8 tem is susceptible of any considerable improvement. 
A good operator can send 2,()00 words ]>er hour, and more will 
fall below this rate than go above it. The most practicable way 
of getting over the difficulty ap])ears to be the adoption of a 
species of shorthand. Some experiments have been made in 
England with figures stauding for words, and oven for common 
phrases, and a number of short messages were sent in less than 
half tho usual time. This system may afford great aid to the 
telegraph, but it is a little doubtful if it will be found applicable 
to tho messages which have to be sent to tho press . — New York 
Tribune. 


THE ELECTRIC LIGHT APPLIED TO PHOTOGRAPHY. BY DAVID 
WINSTANLEY. 

In a recent article on this subject, it is stated, d propos of the 
electric lamp of Mr. John Brow^ning, that perhaps the writer’s 
own experience of such instruments had fallen on evil days, inas- 
much as he entertained the idea that huge, bulky, and expensive 
pieces of apparatus were necessary for the production of tho 
electric light, and that tho light when produced, though bright 
in itself, had its reputation sadly dimmed by its flickerings and 
occasional outgoings. Whether our experience happen to fall on 
evil days or not, it is quite impossible for any person to be 
thorouglily up in all tho improvements that have taken place in 
every branch into which our art may be divided. The writer of 
the present article, whose life during the past three or four years 
has been spent almost entirely amongst artificial lights of nearly 
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every imaginable variety, including the electric light as produced 
by voltaic and induced currents, and regulated by many varieties 
of lamp, automatic and otherwise, would respectfully offer a few 
remarks 8upi»lcmentary to the editorial article alluded to. 

In the tirst place, a few words on electric lamps and lights 
generally : — 

1. The construction of the electric lamp, as the regulator of 
the electric light is technically called, has nothing whatever to 
do with the intensity of the light itself, which depends upon the 
battery pt>wer or magnetic force employed. 

2. All sources of artificial light, whether electric or otherwise, 
which are intended for such optical purjioses as photo-enlarging, 
photo-rnicrographing, lantern exhibitions, itc;., must necessarily be 
virtually motionless. The magncsinin light, it may bo said, is 
not motionless, but, on the contrary, is constantly moving through 
the space of an inch or thereabouts. In the midst of this move- 
ment, however, which takes place with some amount of periodi- 
city, the light does occuj)y always one and the same place, and, 
in virtue of there being a position in whi(‘h we may depend upon 
finding the light from tinje to time, its utilization for optical pur- 
poses becomes ])racticahle. In the case of a candle, however, 
each moment of its consumption sees the flame descend to a posi- 
tion lower than that which it occu])ied a moment before ; and, 
therefore, were its fliinio sufficiently luminous or sufficiently 
actinic for any of the before-mentioned optical purposes, the candle 
itself would f3C inadmissible, nnlcss 8n])plied l)y some clockwork 
arrangement by wliieb its wlioh} body might be raised to such a 
speed as would exactly com])ensato for the descent of the flame. 
In the case of an electric lamp, however, such a clockwork ar- 
rangement, if necessary at all, would cost as much and bo quite 
as complicated as a thoroughly efficient lam]) itself, because of 
the varying extent of the incidental cousumj)tion of the carbons 
caused ))y inequalities in their composition, and by variations in 
the electric force passing through tliem. 

3. After allowing sufficient space to secure the carbons in their 
holders, and adding to this amount twice tlio length of each car- 
bon to be used, every inch of altitude possessed by the regu- 
lator above the total of those two sums is a degree of elevation 
entirely unnecessary for all ordinary and many extraordinary 
purposes. 

4. A variety of brake employed in an electric lamp, which 
brake depends for its action upon friction, if not supplied with 
adjusting screws whereby the said friction can be increased or 
diminished at pleasure, is constantly liable to derangement, which 
will at least interfere with, and in some lamps may entirely sus- 
pend, the regulating action. 

6. Where a reflector of any kind is to be used, it is desirable in 
all instances that the greatest possible amount of light should be 
reflected, and the least possible amount lost, so far as it can be 
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done without in any way interfering with the object for which the 
light is intended. 

6. It is desirable that the lamp should, as a rule, be able to 
carry carbons of sufficient length to last a whole day. 

In the second place, to return to the particular lamp described 
in the article mentioned : — Like many other electric lamps which 
have from time to time been proposed, Mr. Browning’s is, judg- 
ing from the illustration by which its description was accom- 
panied, entirely destitute of any apparatus by which the lower 
carbon can bo raised, and, consequently, its spark is a constantly 
descending one. 

Althou^ in the particular lamp now under consideration “ the 
altitude is rather under eleven inches,** the elevation, in propor- 
tion to the length of carbons which may be used, is unnecessarily 
groat. From the diagram of the apparatus as given, it would 
seem that the longest carbons which can possibly be used in Mr. 
Browning’s lamp would each be but little over three times the 
length of what is shown as being in use in the illustration, whilst 
the elevation of the lamp itself, when occupying the least space 
which it is possible for it to occupy, would be something over 
twice the length of the whole available carbon ; in other words, 
though the lamp stands some eleven inches high, it is only capable 
of using carbons each some two and a half inches in length, 
and of these five inches of carbon it would be neither safe not 
expedient to consume more than four. Therefore, with a current 
of electricity anything like powerful enough to give a really useful 
light, four inches of carbon, narrow enough to retain their points 
under the influence of such a current, will last only about two 
hours, at the end of which time fresh carbons must bo inserted. 

Judging from the diagram, it would seem that the upper carbon 
is arrested in its downward course through the influence of the 
eleotro-msignct, by being what wo may call “ skewified ’* in its 
bearing : and, unless the lamp be supplied with a screw by which 
the extent of this deflecting pressure can bo regulated at pleasure, 
which in this instance does not appear to be the case, its auto- 
matic action will always be liable to be interrupted. 

The lamj), taken as a whole, is an ingenious arrangement ; and, 
for the regulation of an electric light intended for general, and 
not for exact, optical illumination, and requiring only to burn for 
a comparatively short time, it is, I have no doubt, as efficient a 
chea]> lamp as is to be found in i-he market. As an auxiliary to 
electro-magnetic apparatus worked by steam-power for the pro- 
duction of a long-continued and powerful light, to be used in front 
of a condensing lens, the present lamp does not appear to be 
adapted ; but, probably, this is a use to which its inventor never 
intended that it should bo applied. Such, however, it seems to 
the writer, is the use to which lamps must be applied in order to 
make them available for any commercial photographic purpose. — 
British Jowrnal of Photography ; quoted in Scientific Opinion, 
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HEAT WITHOUT COAL. 

JIkcent scientific discoveries sliould do much to lessen the 
alarm of those who fear the exhaustion of our coal-fields. Mr. 
II. W. Pond, of Newark, U.S., remarks, in the Mining Journal, 
that economists have speculated on the possible discovery of some 
method of producing heat independent of coal, and the decompo- 
sition of water has been regarded as a probable expedient. With 
our present knowledge and appliiinces it ap^iears not to be diffi- 
cult to realize this proposition, even in competition with coal — at 
least in a small way. The agents are obvious — wind-power, a. 
inagneto-cleclric machine, oxygen and hydrogen gas-holders, and 
the electrolysis of water. The result would 1)0 that oxygen and 
hydrogen would bo available for the production of the heat which 
would be required. For use in the uHs the oxy-hydrogen furnace 
would, of course, offer advimtages far above any otlier known ; 
and results could be reached impossible with the lower temjiera- 
tui^o of the coal fire, while the iianie would bo free from dele- 
terious substances common to coal. Owing to its gaseous fo /in, and 
the intensity of its heat, this fuel would be manageable in many 
ways impracticable with coal. For instance, scams could beliard- 
solderod with great rapidity with the? jet of the compound blow- 
pipe, and it is probable that the joints of steam-boilers could be 
heated for welding in a suitable oxy-hydrogen jet. — Meckanics" 
Magazine. 


I'URE SILVER A\H ITS PROPERTIES. 

Metals are rarely seen in a state of absolute 2 )urity, and as 
very small amounts of contaminating substances considerably 
modify their physical i)ropertics, and to some extent also their 
chemical beliaviour, the characteristics of pure metals are but 
little known. Our knowledge of Silver has recently been con- 
siderably extended by the cxj»erimcnts of Professor Christoinanos, 
of Athens, who has obtained the jmre metal by distillation. 
Silver was well known to be volatile to a slight extent at very 
high temperatures, but the Professor, by the use of a sort 
of bullet-mould made of well-burnt lime, into which he could 
direct the flame «)f an oxy-hydrogen blowpi 2 )e, was enabled to 
obtain enough of the metal to experiment with. The pure 
metal he describes as of dazzling whiteness. Its S 2 iccific gravity 
is 10*575, which is a trifle higher than that usually given. It is, 
of course, easily soluble in nitric acid, and in hot concentrated 
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sulphuric acid. In extremely thin layers it shows by transmitted 
light a bluish -green colour ; in somewhat thicker, from a yellow to 
a yellowish-brown colour. In the first case, it allows the chemical 
rays of light to pass, as the Professor proved in an original way. 
Chemically, pure silver he finds is easily soluble in a hot solution 
of cyanide of potassium. Wlwn in such a solution, heated to 60 
or 70 deg. C., a glass rod heated to a somewhat higher tempera- 
ture is immersed, an uniform layer of metallic silver is deposited, 
which becomes thicker the longer the rod is allowed to remain in 
the solution. By filling a test tube with mercury heated to 110 
deg. 0., and immersing it for a moment or two in tlie solution, 
a dull white coating of silver was deposited on the O'ltside, which 
oil the inside was seen as a brilliant silver mirror. The tube was 
then filled with equal volumes of hydrogen and chlorine, and car- 
ried into sunlight, whereupon combination and explosion took 
j>lacc. In the ca.se of a tube left in tlie solution for a longer time 
for a thicker layer of the rnotal, and filled with the same gases, 
combination only took jdace slowly and without explosion. It 
may be that the mode of silvering glass above described may be 
utilized for the silvering of glass globes and other ornamental 
objects, wliich are now silvered by the somewhat complicated 
reduction processes. — Mechanics* Ma<jazine, 


GILDING. 

A phocess for Gilding, the advantages of which, we must con- 
fess, we do not exactly see, but which has been deemed worthy 
of a prize by the Societe d’Enconragement, is published in the 
Bulletin of the Society, so we transcribe it for our readers. The 
articles are first electro-gilded in the ordinary way. An alloy 
of gold and quicksilver is afterwards deposited from a solution of 
the cyanides of the two metals. When tliis coating is sulRcientiy 
thick, it is done over with a paste formed of borax, with some 
additional boracie acid, and sal ammoniac. It is then placed in 
a fire until the paste is calcined, and afterwards in a bath of 
acidulated water. By this j)roeeBs a surface of gold is obtained in 
just the same state as }?y the old water-gilding process, without 
any risk to the health of the workmen, and it may be burnished 
or left dull as desired. 

The gilt wire ernjdoyed m inaldng gold lace soon tarnishes, 
especially in a London atmosphere. The surface of gold seldom 
being perfectly continuous, suljdinr gets at the metal beneath, 
whether copper or silver, and the wire quickly blackens. To 
avoid this result, M. Heluuis proposes to insert a thin layer of 
platinum between the copper and the gold. To do this, be 
drives a bar of copper into a ring of platinum strongly heated. 
The contraction of the platinum on cooling fixes it firmly to the 
copper, and the wire may be drawn without any risk of separat- 
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ing tlie two metals. TJio gilding may bo done as usual. The 
colour obtained is as good as that of silver-gilt wire, and, of 
coarse, lasting, for salijhur will have no eiroet on the platinum. 

llEFriVlNG C'OI'PEJl. 

The following improved process of liefiiiing Copper has recently 
been invented by Dr. Le Clerc, of 29, Boulovart St. Martin, Paris. 
Black copper in a niortj or less iinjiure condition, is suljjoctod to 
the action of heat in a reverberatory fnrnace, as is ordiiiaiy, and 
immediately it has reached a sufticiently high temperature to 
begin to soften, water is projected on the lieatod metallic mass in 
the form of very line jets or small rain until the cornjdete fusion 
of the iiKjtal is obtained, when the supply of water is stayed. 
Supposing tiie cupreous mass subjected to the action of heat con- 
tain copper, iron, sulpliur, arsenic, antimony, lead, or tin, under 
the influence of the high temperature, the water on coming in 
contact is decomposed a.nd Forms sulphuretted, arseniated, or an- 
timoiiiatod hydrogen, wliich disengages. The oxygen acts on the 
copijor, iron, and other tixed metals, and forms oxides, wliich de- 
rive silica from the sides of the furnace and ]iass into the form of 
Bcoria. A small amount of sulphuric, arseiiious, and antimonious 
acid is produced, which disengages in the form of va})our. Im- 
mediately the copper is completely fused. Dr. Le Clerc places a 
tube of refractory clay in the metallic bath, the diameter of which 
tube is ■proj)ortionate to tbe quantity of copper forming the bath. 
This being done, he projects a largo amount of atmospheric air 
through tlie tube, when an extremely active reaction is produced, 
and the refining is operated in a very short time, often in a few 
minutes only, when the coj>per to bo refined is not very impure. 
The air may be introduced into the midst of tlio copper hath in 
various ways, but the most practical mode is to pass it through 
the tube at the centre of tlie roof of the furnace. Tfiis tube may 
be readily raised out of the bath, wlien it is not required to intro- 
duce air ; and it always remains at a sulhcionf,Iy high temperature 
to prevent its breaking, as it would do were it subject to sudden 
variations of temperature. It is essential that, the treatment 
should extend beyond the period of oxidation, and when the metal 
on examination is found to l)o of a deep or brick -red colour the 
refining is coiai)letc, after which the metal is treated exactly as 
in ordinary. 

Dr. Le Clerc gives the following as the theory : — The bath of 
metallic copper, although much purer than at the commencement 
of the operation, still contains suli>hur, arsenic, antimony, and 
iron. Under the influence of the air introduced into the bath ex- 
cessive oxidation takes place, whereby the sulphurous, araenious, 
and antimonious acids are disengaged, oxides of copper and iron 
being also produced in the form of scoria. Combinations of oxi- 
Bulphuret of copper and antimony are also obtained more or less 
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arseniated. An important point to be noted, which is also 
well-known, is that, by extending the oxidation, which may be 
readily done, a large quantity of oxide of copper may be ob- 
tained, which has the property of giving up its oxvgcn to foreign 
matters, and in this manner conduces to the reduction of the 
copper. The production of the protoxide of copper in super- 
abundant quantity necessarily causes a considerable loss of cop- 
per, which combines under the form of complex silicate of iron 
and oxysulphuret of antimony, more or less arsenical, formed by 
the influence of the air insufflated into the metallic bath. For 
this reason, when, after having introduced the air, the metal as- 
sumes a deep brick-red colour, Dr. Le Clcrc takes the precaution 
to add to the ba-th a mixture of from two to five per cent, of 
charcoal and lime, and to well stir them. In this manner he ob- 
tains the complete reduction of the silicate, and all loss of copper 
is thus entirely prevented. Immediately following the action of 
this mixfure the refining ])roc(‘H8 is proceeded within the ordinary 
way. — Meehan ics’ Manjaziia*. 


NKU ALLOYS. 

Two now Alloys of tin and lead are described by M. Plbo. 
While containing less tin than is used in common pewter, they 
are said to possess most of the advantages of that useful alloy. 
They are not acted upon by vinegar, sour wine, or salt water. 
The first is made by melting 1 jiart of tin with 2'4< parts of lead. 
The lead is first melted and skimmed, then the tin is added, and 
the mixture is stirred continually with a wooden stick until it 
begins to cool, to prevent fho lead from settling to the bottom. 
This mixture has the density of 9’6f, and its melting point is 
320 deg. Fahr. It/ may be rolled cold, and the plates do not 
crackle when bent. If. takes a very good polish, and tarnishes 
but liftlc on exposure. It will mark ])aper like lead, and is so 
soft that it may be scratched with the nail, but it will not foul a 
saw or file. 

The second Alloy is made by melting togotlier in the same way 
1 part of tin wifh 1*25 ]>ari8of lead. This alloy is less elastic 
and harder than the foregoing. It is rather brittle, less malleable 
than the former, and tills u]> a file. Neither of these alloys was 
acted on })y ladling with acetic, acid for half an hour, and stand- 
ing in the acid for f.wonty.four liours longer, nor had salt water 
any action upon them j hence, they may be useful for some kinds 
of utensils. 

The analysis of a few Alloys in use in Paris for spoons and 
forks, and said to be unusually good in appearance, has been 
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composed of 79’ 7 parts of copper, 13*05 parts of zinc, 0*09 parts 
of nickel, with 0*28 parts of iron, ar d 0*09 parts of tin. The 
two last-named arc no doubt accidental in^odients. The third 
is a beautiful white metnl, very hard, and taking a beautiful 
polish. It is comjiosed of 09*8 parts of copper, 19*8 i>arts nickel, 
5*5 of zinc, and 1*7 of cadmium. 

CRlXIULIfiS. 

Mil. Gore communioates to the riiilnsopliical Magazine an 
excellent way of niakiiifj Charcoal Crucibles, ttc. He lirst shapes 
the articles out of wood, and ho linds thatlij^uum vitsn, kinirwood, 
ebony, and beech answer best. Afk*r the vessel has been formed, 
the wood is carefully dried in a wsirm ])l:i.ce. ^J'he articles are 
then enclosed in a coj)p(‘r tube retort, lisi.vinj' 1 wo exit tubes for 
the escape of gas. TJiis retort is heated slowly at first, and 
finally for some time to bright redness, to ct)inpletidy carbonize 
the wooden vessel. It is necessary, ISfr. (iore says, to turn the 
retort continually, and so distribute the heat, t hat none of the 
tarry matter evolved may condense upon the *artieles ; otherwise, 
he tells us, their shape and dimensions may be curiously altered. 
The heating is to be contiimod until no m(.)rc gas is evolved, and 
care must be taken not to lieat too rapidly, or the article will fall 
to pieces. Charcoal made in ibis way from lignum vitm is re- 
markably hard, and tlie t/Cxinre is so close as t-o make it appa- 
rently quite imj)ervious to lupiids ; even after immersion in tho 
strongest hydrofluoric acid tlie surface had no acid taste. Hods 
made of this lignum vitaj charcoal condnet ehsetrieity admirably, 
and would probably, Mr. Gore says, answer well fur pencils for 
the electric arc. 


NEWLY OnSEKVEF) J»KOPEKTlES OF I’AKAl'I’I N. 

Para rr 1 N, generally regarded as one of the most stable and 
unchangeable of bodies, has been found by Bolley to be subject 
to alterations which are worthy of atkmlAou. In the first place, 
it seems to be liable to oxidation, like ordinary organic fats. 
For examine, Bolley took a s]xjcimcnof 2 *arattin, fusing at 53 deg. 
Centigrade, and having the centesimal composition — carbon, 
85*61 ; hydrogen, 11*39 ; and kept it exj)oaed to air, and heated 
to 150 deg. Centigrade for eight days. In the course of this 
time the j)ariiflin, originally white, became browner and browner, 
and was at last changed into a tough, doughy, blackish mass. 
A good deal of this mass was unaltered paraffin, soluble in abso- 
lute alcohol ; but after the removal of this, a dark brown residue 
was left which consisted in 100 parts — of carbon, 70*01*; hydro- 
gen, 10*25 ; oxygen, 19*71. Other changes are produced by the 
continued action of heat on p*araffin. Tims, in a specimen which 
first boiled at 300 deg. Centigrade, a strong evai^oration was after- 
wards remai*ked at 150 deg. Centigrade. These facts will be of 



134 


THE YEAR-BOOK OP PACTS. 


interest to those who employ paraffin haths, and, as Bolley sng- 
gests, may have important bearings on the industry of tlie body. 
Paraffin is most likely a mixture of various hydroearbons with 
various boiling and melting points. Those specimens which have 
the highest boiling point have also the Liglicsi melting point, 
and from this circumstance it is fancied iliat a hard paraffin can 
be produced at will. 


CO^VIIU’STTON IJNDFIJ rHEFSI’IlF. 

Professoii Franklani) has read to the British Association a 
paper on Combustion under Pressure, illustrated bj' experiments. 
He commenced by stating that the origin of the paper now 
communicated arose from observing the way in which candles 
burned at the top of Mont Blanc, and the law deduced there- 
from was that the dimiiintion of illuminating power was exactly 
in i)rop()rtion to the diininulion of atmospheric pressure. The 
Professor staled that some years ago, while he was on the summit 
of Mont Bhinc at night, he was struck with the want of illumi- 
nation in the candles burnt in the tent in which they stopped for 
the night. He liad observed similar results in otlier elevated 
regions. The diminution of the illnminating power was in all 
probability due to the reduction of atmos]>heric pressure. If 
they took an ordinary gas fiame, and j>laeed a ])iece of ]>aper 
with wTitiiig on it against the flame, looking steadily through it, 
they would he able to read tbcAvritiug as well, or nearly as well, 
as if the flame were not there at all. 

The commonly received ojniiion was that, they must have in- 
candescent solid or liquid substanc-cs in order to produce a white 
light in gaseous flames. In following out this subject, he had 
been brought into contact wdtli a number t»f flames which 
emitted a considerable amount of light, but which did not con- 
tain any solid matter whatever. One was metallic arsenic, 
burnt with oxygen gas ; it emitted an intense and ])rillia.i)i white 
light. Bi-suljbide of carbon also (*mittod a very intense light — 
indeed, so intense that it had been emj)loyed to take instanta- 
neous ])liotogra.])bs. This w'as produced without the possibility 
of a solid or liquid matter existing in ibo llame while the light 
was being evolved. If oxygen .and hydrogen were enclosed in a 
Boa])-huhhlc or other liglit envelope, and exph^ded, there was 
scarcely any light produced ; but if they were enclosed in a 
strong vessel and explotled by means of an electric spark, at the 
moment of tlieir combustion the light would have an increased 
luminosity to the extent of ten times above that in the previous 
case. Ignited gas emitted light in proportion to its density. 
The increase of luminosity in flames, the Professor considered to 
bo due to tbe presence of dense liydroearbon va, pours. One of 
the most interesting experiments shown was that of sending an 
electric spark first through air under ordinary pressure, and 
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then through air under doubled pressure. The result was, that 
the light of the spark duo to the combustion of the air was very 
much increased. The spark was sent also through many other 
gaseous and vapourised substances, showing most conclusively 
that the greater the atomic weight of the bodies, the greater was 
the luminosity of their flames when submitted to combustion by 
the electric spark. 


CHEMICAL NATCRE 07 CAST IRON. 

The report on the Chemical Nature of Cast Iron (read to 
the British Association), was important, inasmuch as it stated 
that although Dr. Matthiessen and Dr. Prug had made seventy 
experiments in the production of pure metallic iron from 
its various compounds, they had not succeeded in obtaining any 
iron perfectly free from sulphur. Dr. Matthiessen hoped, how- 
ever, by continuing his researches, yet to obtain a i)erfectly pure 
sample of metallic iron. 

In the course of the discussion which followed, Mr. Sutton 
suggested that probably the presence of sulphur in iron was only 
another instance of the pernstence of that element in the at- 
mosphere, as shown by the experiments of Mr. W. F. Barrett, 
who first devised the method of detecting the presence of sulphur 
upon the surfaces of bodies exposed to the air by projecting upon 
thorn a flame of hydrogen, a magiiiticcnt blue flame resulting 
therefrom. 


sorkl’s cement. 

This is formed by making oxide of zinc into a i)ast 0 with a 
solution of chloride of zinc. This paste quickly sets into a hard 
mass, which may be applied for stopping teeth, and a variety of 
useful purj)oses. Dr. Tollcns gives a cheai)er form of the same 
cement, which may be used for stopping cracks in metallic ap- 
paratus, and cementing glass, crockery ware, and other materials. 
He mixes equal weights of commercial /.inc, white and very fine 
sand, and makes the mixture into a paste with a solution of 
chloride of zinc having the density 1-2G. The mixture sets 
rax>idly, but allows plenty of time for its aiqdication. As it resists 
the action of most agents, it will be very useful in tlie chemist’s 
laboratory. 


MANUFACTURE OF SULPHUR. 

A PAPER has been read to the British Association ** On the 
Manufacture of Sulphur from Alkali Waste in Great Britain,” by 
Dr. Ludwig Mond. The author called attention to a new industry 
— the recoverj^ of sulphur from alkali waste, which had made 
very rapid progress during the past few years. The importance 
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of the subject had been very ably pointed out in 1861 by Mr. 
Gossage, in a paper ** On a History of Soda Manufacture.” Mr. 
Gossage stated that two-fifths of the total cost for raw materials 
used for the production of a ton of soda-ash was incurred for 
pyrites from which to procure a supply of sulphur; and it was 
well-known that nine-tenths of this sulphur was retained in the 
material called alkali waste, which was thrown away by the 
manufacturer. A problem was thus presented for solution, which, 
if effected, would cause a larcre reduction in the price of soda. 

Dr. Mond went on to say that the problem had boon brought 
very near a satisfactory solution. He called attention to a pro- 
cess with which his name was connected. He took out a patent 
in 1803 for tlie process, and its merits had been very fully recog- 
nized in this country. The process was carried out in the fol- 
lowing way : — The first product of Leblanc’s famous process for 
the manufacture of soda, c{ill(‘d rough soda or black ash, was 
now almost universally lixiviated with water in an apparatus 
which was first used for this purpose in Great Britain, and was 
composed of a number of iron tanks connected in a very simple 
manner by pipes and taf)S, <tc., so as to allow iho water to enter 
a tank filled w th bla dt ash already nearly spent, and tlience to 
flow through others filled with black ash richer and richer in 
alkali, until it met fresh black ash in the last tank, thus becom- 
ing an almost concentrated solution of alkali before leaving the 
apparatus. The alkali waste, or insoluble residue of the black 
ash remained thus in these tanks deprived of all alkali ; and as 
it had been immersed in the liquor throughout the whole time of 
lixiviation, it was consequently obtained in a very porous condi- 
tion. The tanks wore already provided with a false bottom. 
The whole process of oxi<lation and lixiviation of the waste, 
though it was repeated three times, was finished in from 
sixty to seventy -two hours. Wlien the waste left the tanks, all 
the recoverable sulphur hsid been taken out of it, and could no 
more give rise to the dreadful exhalations of sulphuretted hy- 
drogen, or to the formation of thf)se well-known yellow drainage 
liquors which had hitherto caused the waste to bo so great a nui- 
sance, the one poisoning the air and the other the water in the 
neighbourhood of the vast heaps of waste surrounding many 
works. Almost all the sulphur left in the waste existed in the 
form of sulphite and sulydialxs of calcium, which were both in- 
nocuous ; and together with tlie carbonate and hydratt^d oxide of 
calcium, as well as with a little soda, alumina, and soluble silica., 
which were all to bo found in the waste, made this waste a very 
valuable manure for many soils and crops. By other processes 
which Dr. Mond explained, he said ho obtained sulphur of a dark 
colour, the waste from which was turned to advantage and made 
comparatively harmless. By his processes fully one-half of the sul- 
phur contained in the waste was recovered. The cost was small. 
A plant for the recovery of 10 tons of sulphur per week would be 
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aboat £800 ; and tbe sulphur could be made at £1 per ton. The 
recovered sulphur being very pure was not used to replace pyrites 
in the manufacture of soda, but for purposes where Sicilian sulphur 
or brimstone had hitherto been employed, this Sicilian sulphur 
having a much higher value than the sulphur in pyrites, and 
averaging upwards of £0 per ton. And so largo were the quan- 
tities of brimstone used, that the British alkali trade, in spite of 
its enormous extent, could only produce a small portion of tho 
sulphur yearly exported from Sicily, whicdi country had hitherto 
had tho monopoly of the supply of this article. 


NEW EXPLOSIVE COMPOI NDS. 

Professor Auel, of the Iloyal Arsenul, Woolwich, has recently 
patented an invention which relates to an improved })rodnct.ion of 
Explosive Compounds, capahleof heingcnij>l()yod as substitutes for 
gunpowder or other cxjilosive mixtures or compounds for blasting 
and for other similar purposes. It consists, first, in the employ- 
ment of a mixture of gun-cotton, employed (utlicr in a filamentous 
or in a pulped condition, in conjunction with a largo proportion 
of an oxydizing body, such as chlorate of i>oiash, nitraf-e of potash, 
or nitrate of soda, with a small portion of alltali, or of an alkaline 
carbonate. Tlie mixture of these substances is efTceted in one 
way by mixing the same in a dry Bt4ite, and tlum adding a suffi- 
cient quantity of water, in order that tho whole may be converted 
into a semi-fluid consistency or mass, from which, by the ap^jlica- 
tion of heat, the water is evaporated during continued agitation 
and incorporation until tho mixture assumes a jjasty consistency, 
and the resulting jdastic mass is then granulated or moulded into 
discs, sheets, or any other desired form. The product is dried, 
and is then suitable for blasting or other similar purposes. In- 
stead of mixing the substances in a dry st-Jite, the oxydizing com- 
pound and the alkali are dissolved in waiter, and the boiling 
saturated solution is mixed with gun-cotton, either in a filamen- 
tous or in a pulped condition. This mixture is evaporated as 
before to a paste or plastic mass, capable of being granulated or 
moulded into any desired form. The resulting j ri duct is to bo 
dried, and is then suitable fur employment for blasting pur- 
poses. 

Tho proportions of the above materials which Professor Abel 
has found to give good results, are fnan thirty to sixty parts by 
weight of the oxydizing inaterijils, with froiri seventy to forty ])art8 
by weight of gun-cotton, and about one jairt by weight of alkali, 
or alkaline carbonate; but these proportions vary according to the 
precise nature of the ingredients used, and to the purposes to 
which the resulting product is to bo applied. 

Tho second part of the Professor’s in vemtion consists in impreg- 
nating cither partially or completely with nitro-glyccriue, granu- 
lated or moulded musses. 
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WHAT IS LAVA? 

Coming no one knows whence, it might be suspected to be 
formed of, or at least to contain, unusual substances ; but such 
apparently is not the case. Hero is an analysis, by M. Silvestri, 
of Lava recently thrown out of Vesuvius : — Silica, 39 ; lime, 18 ; 
alumina, 14 < ; magnesia, 3 ; protoxide of iron, 13 ; potash, 1 ; 
soda, 10 ; water, 2 ; which means that the specimen closely re- 
sembled common wine-bottle glass. In short, lava, though varying 
considerably in colour and solidity or friability, and occasionally 
containing little groups of crystalline minerals, would seem to 
bo a sort of rough natural glass or earthenware mainly i)roduced 
from sand, chalk, clay, and similar common earthy substances. 


NITIIO-OLTCKRINE. 

A TEURIBLE explosion lias taken jdace at Quenast, in Belgium. 
It appears that a waggon, accompanied by M. Grillet, of a Ham- 
burg firm, which manufactures this dangerous article, brought 
2,000 kilogrammes (-1,411 lb. English) to f-hc quarries belonging 
to M. Zaman, where it was to bo used in blasting operations. 
The people employed in the works, and those in the neighbour- 
hood, had been persuaded that this chemical product was more 
efllcacious and less dangerous than gun])owdt^r. That it is more 
efficacious we admit, but that it is less dangerous w'e strongly 
deny. The waggon arrived at the quarry, fVdlowcd by M. Grillet, 
three soldiers, and two workmen to unload it ; two carpenters 
were working at a little distance, and a young girl was close by. 
Suddenly a tremendous explosion took ] dace. The persons just 
mentioned disappeared in an iushmt, having been blown to pieces; 
and the shock was felt at Loth, eight miles off. A store close by 
was quite destroyed, and tiie houses, trees, and fields, within a 
circle of 500 yds., were devastaU^d. No other lives were lost, 
but had the exjdosion taken place a quarter of an hour later, when 
the quarrymen had assembled, the catastrophe might have been 
much more terrible, as 700 men are employed in the works. In 
the face of the terrific accidents which have taken place since the 
introduction of this treacheriras compound, we arc much surprised 
to learn that any can be ignorant of its dangerous nature. It is 
evident that although much improved since its first introduction, 
it yet remains a highly unsafe exjdosive, and one by no means to 
be dcjiended ujion. We thought and wrote so once — and more 
than once^ — of gun-cotton. — Mechanic^' Mayazine. 

GUN-COTTON.* 

A GREAT discovery in connection with Gun-cotton has been 
made by Professor Abel and Mr. Brown, of the Koj’^al Arsenal, 

* SchonbciiJ, tbe inventor of Gun-cotton, died August 2nd last, at 
Sauersburg. (See Ouiiuary.) 
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Woolwich. The last stages are the preservation from decom- 
position by the use of a weak alkali, and the emijloymcnt of com- 
pressed charges. Used inthe last-mentioned form, we have said 
that gun-cotton, lighted by an ordinary fuse, has about six times 
the destructive force of an equal weiglit of gunpowder. Messrs. 
Abel and Brown, however, after experimenting with gun-cotton 
saturated with nitro-glycerine, igniting it necessarily with the 
detonating fuse, tried the experiment of igniting gun-cotton alone 
in the same way. The results showed that cotton exploded in 
this way has, perhaps, greater destructive force than nitro-gly- 
cerine. This is a great and valuable discovery, for we have here 
the comparative safety of the gun-cotton with the tremendously 
destructive powers of nitro-gl^’^ccrinc. For mining and quarrying 
purposes it removes the only aour(;o of danger from the use of 
gun-cotton, for no hard tamping is necessary. It is sulliciont to 
^ up the bore with sand. 

Gun-cotton may be carried and stored with perfect safety from 
explosion. The detonating fuse can be inserted in the charge 
when required for use. As with nitro-gl^'ccrine, the explosion of 
one charge provokes the explosion of another. Thus, if it were 
required tx) destroy a stockade, it is only necessary to place the 
charges at distances round the enclosure, and explode one. The 
explosion of all follows with instantaneous rapidity. Moreover, 
as said above, when the cotton is cxjloded by the detonating 
fuse, it is not necessary tx) confine it. Just as with its analogue, 
nitro-glycerine, the explosion is so inslantanoous that the shatter- 
ing effects are just as great as when the charge is quite exposed. 
Large blocks of granit-e, and thick jdates of iron have been shat- 
tered by exploding open charges ujxjn them. 

The Safety Gun-cotton now manufactured by Prentice and Co. is 
absolutely safe under ordinary conditions, merely blazing up, and 
not exploding, upon ignition. When, however, it is tamped well 
home for work, its latent energy is fully devclojied. On the one 
hand, it is safer than gunpowder, and on the other it is far more 
powerful. The presence of the element of safety is guaranteed 
by the fact that the North-Eastern llaiiway Comjiany now carry 
the safety gun-cotton as ordinary goods in covered waggons. We 
believe other railways are following this sensible example, and 
hope it will lead to the gent?ral adoption of gun-cotton in place of 
gunpowder for blasting purposes. For military or sporting pur- 
poses it is not yet quite adapted, although from experiments now 
being carried on, we hope to see it so utilized before long. We will 
close with a note of warning to all nitro-glycerine users, who, with 
every precaution, are in a far more dangerous position than even 
with gunpowder. They may be exceedingly careful at first, but 
the very slightest deviation from the very greatest care, into 
which they may bo betrayed by familiarity with danger, may be 
attended by the direst results. 
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WJllTE GUNPOWDER. 

Within the last few years we have drawn attention to a groat 
number of new explosive compounds, the majority of which have 
been intended to supersede Gunpowder. That they have not yet 
wholly succeeded in so doing is evident from the fact that for 
artillery and small -arms gunpowder still continues to be used. 
The application of some of them to blasting purposes has been 
more successful ; for this use, their destructive energy admirably 
adajits them, provided their power can be controlled, as in the 
case of M. Nobel’s dynamite, reconl.ly described in our pages. 
But in this and cver}’^ other explosive compound, there is an 
element of danger ever present in the combination of the ingre- 
dients. Could we dissever this danger from the preparation as 
well as from the use, and ]»roduce a result equal to gunpowder 
at a greatly lower cost, we should cerlainly achieve something; 
but if, in addition to this, we could include advantages which 
gunpowder does not possess, we should unquestionably render a 
still greater servici' to the Slate. All these conditions we think 
will be found in tlu* Whit e Gunpowderwe are about todescribe, and 
which we have tried sutiicieiitly for our present purpose. White 
gun])owdcr is in appea-rance nothing more nor less than its name 
imi)li«!s — a perfectly white impal])al)lc powder, resembling flour, 
powdered dial If, or magnesia in its ajipea-rance. With wliom it 
originated we cannot now say ; we can only go back ten years, 
wheuMr. Ifimry W. lieveley, C.E., of Baker-street, Heading, found 
the description of the composition and its manufacture in a French 
news]iaper. Since that time, Mr. ileveley has constantly made 
and ust'd it, in jirefereiice to the ordinary gunpow'der, both on 
account of its superior projielling power — wdiich is at least one- 
third greater — and its perfect cleanliness. It produces neither 
smoko nor flash of flame at the muz/lc on disoliargci, and can bo 
use<l in a casernaXe with perfect comfort to the gunners. Mr. 
B-evdey, to whom we are indebted for particulars of manufacture, 
has used it for every purpose to which ordinary p^npowder is 
applicable, and invariably with the most ])orfeet success. 

Tlie manufaeture of tlie various modern explosives — especially 
of the iiitro-glyeerine species, or the apjdieation of the gun- 
cotton process to vegetable granulation.s — is a delicate dicmical 
operation. The results, tt)0, are, for the most part, dangerous and 
uncertain, as lately proved in the lamentable accident at 
Portsmouth, which resulted in the death of Lieutenant Meade, 
K.N., and his assistant. But Mr. Iteveley has made many parcels 
of the white gunjiowder during the last ten years, and has always 
found tliem uniform both as regards strength and other properties, 
and he has never met with the slightest accident, although 
he has tested it very severely. The composition of white gun- 
powder is as follows : — 
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Clilorato of pofasli 
Yellow prussiate ditto . 
Finest loaf sugar 


. -18 
. 23 


Parts by weight 100 

In mimufacturing this powder, the yellow prussiate must he 
dried in an iron ladle until it is as white as the chlorate. The 
ingredients are ground separately to very line powder, and are 
then mixed by moans of a conical sieve until they are thoroughly 
incorponi-ted, but not by trituration. For small quantities, Mr. 
ileveley uses a common Wedgewood rnortarand pestle, which must 
be jjerfotitly dry and clean. The operaiion does not tal<t> many 
minutes, and with the above precautions its manufacture is abso- 
lutely free from danger. In loading it is treated in the same 
way as ordinary gunpowder, being pressed down by hand solid, 
but not hard. The charge is ignited in the usual way, either 
with a common cap and nipple, or in a rim or central fire 
cartridge. No alteration is required in the arm, but. the cartridge 
case must be little more than half its usual length, which will 
give the same result as double the quantity of ordinary gun- 
powder, but with greater quickness, penetration, and accuracy. 
In actual use it does not appear to possess a bursting so much as 
a propulsive power, and Mr. Ileveley has ()bt,ained soitie of the 
highest penetrativ(5 results in his iTacttice with it. Tin; economy 
of this powder will at once be ai>parent w’hen we state that its 
wholesale cost is about SGs, per cwt., but as its strength is at 
least one-third greater than that of ordinary gunjK>w(h‘r, its cost 
may be corrqmrn, lively estimated at about (50.s“. per cwt. 

One important feature in tlie manufacture of white gunpowder 
is that it does notrequire to be — indeetl it cannot bt‘— granulated, 
which process is the great source of danger in jxmder-milJs. I’luj 
universal use of the cartridge entirely obvial.es any obji-etion that 
may be made to white gun])owder on that score, or on tlu^ score 
of similarity in appearance to other substanci-s, and, owing to its 
compact form, it only occuines half the usual sjiaco. We may 
here Bta,te that Mr. Ileveley has no ])ecmiiajy interest, in this inven- 
tion, nor Inis he attempted to j)roU*ct it by a 2)atent . — Alvchaii ics' 


I’llACTICAL NOTKS ON CJKEKK TIRE. JIY MR. .lOHN 
IIOIISLEV, E.C.S. 

Tins ])repnration is altogetlier a misnomer, as the original 
Grceli Fire was simply a tireball made of various eombn.stiblo 
materials, which was thrown in an ignited state into an em'iny’s 
camp, wben?a.a the so-called Greek fire is a solution of jdiospborus 
in a vary volatile spirit hnown as bisuljbide of carbon, which 
when sprinkled ui)on substances of a loose or spongy character 
more or less rapidly produces spontaneous ignition, as may be 
seen from the following table. The constant temperature of the 
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particular part of the room in which ray exporimcntg were made, 
for a fire was burning at the other end, was 55 deg. Fall. ; — 

Paper ignited in 1 min. 

Wood shavings 1] » 

Linen 

Packing or sail-cloth . . . . 2 „ 

Woollen cloth . . . . . 5 ,, 

Carpet (> ,» 

At higher temperatures, of course, the ignition would bo much 
quicker (summer weather, for instance), as jihosphorus instantly 
fires when a direct heat of 70 deg. is ajiplied to it, and the 
slightest friction with the finger in its dry state produces a serious 
burn which heals with difiienlty. 1 therefore particularly caution 
persons against meddling with it under any circumstances. At- 
mospheric chsingos, su(di as cold and damp weather, appear to 
exercise a considcrahlc influence over phosphorus in checking or 
retarding its ignition, hence it is that the application of liquid 
phosphorus to paper and other light substances will not then in- 
fiamc them so ({uicikly as when the weather is warm and dry, as 
I have now satisfacfi/orily ascertained ; for even at a temperature 
of 47 deg. some of the articles mentioned above took a consider- 
ably longer time to ignite, but the day, however, was very wet, 
and there was no fire in the room during the time of conducting 
the experiments, thus : — 


Paper required 

. . () min. 

Wood shaving 

. . 7 „ 

Pa(dviug or sail-cloth 

. . 11 „ 

Linen .... 

. 20 „ 

Woollen cloth 

. . 31 „ 

Carpet .... 

. 45 „ 


So that although no sjiontaneous combustion follows the use of 
Greek fire, or liipiid i)h(»s]>horus, in the open air on a cold or damp 
day, it is nevertheless (juiU? as much, if not more dangerous than 
if it had succeeded, as the slight, est heat or friction, either by the 
hands or feet, on a part containing phosphorus would readily in- 
flame it like an ordinary lucifer mati;h, and in the case of a 
female, her long clothes might bo speedily set on fire. In a warm 
room the danger would be even greater still, therefore the utmost 
caution should be used in walking about or handling any article 
of furniture. The peculiar smell of jiliosphorus would at once 
indicate the fact of its liavingbeen used at all, and if white fumce 
are being evolved, say from a carpet, instantly proceed to wet it 
with water to prevent its ignition, cut out the spot, and throw it 
into the yard to dry and bo burnt; the same with curtains, bed 
clothes, &c. ; in fact, this is tlio only way of getting rid of any 
danger. In jirtiof of cold retarding ignition I placed in the open 
air on the window-ledge of the laboratory, the temperature being 
35 deg. Fall., a small saucer containing some shavings sprinkled 
with liquid phosphorus. Several hours elapsing vdthout any 
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visible effect, the saucer was brought just inside the room, when 
the shavings instantly inflamed. 

If a naked floor -board has had some liquid phosphorus spilt 
on it, although unlike the more spongy articles, it will not inflame 
to any great extent otherwise than sujjcrficially, yet it is equally 
liable to do so by heat or friction, to avoid which the boards 
must be first well wetted, and then planed as quickly as possible, 
throwing the shavings into the lire, — k(‘ep wetting and planing as 
long as white fumes appear to be evolved. A floor-board may, 
however, be set on tiro indirectly through the medium of the 
carpet on which the liquid had been s])riiiklod spontaneously 
igniting. By way of showing what may be done with a naked 
floor-board, 1 sprinkled some liquid j^hospborus on a small deal 
board \ in. thick, placed on a stout sheet of iron, with a thermo- 
meter at 50 deg. standing by its side, and in ten minutes the 
surface of the board burnt w'itli considerable activity. Again, I 
took another board, sprinkled some phosphorus over if , and when 
dry, gently drew across it a pointed iron instrument, and tho 
friction was quite sufficient to sot it on fire, so that it cannot be 
denied that there is great danger atlonding the use of this liquid. 

Some persons have rocomraendod the use of wet sand to stay 
or prevent the absorption of the liquid, but that does not appear 
to bo of much value, as by its density it still finds its way to tho 
board, which, unless kept eousta.ntly wetted, is liable to be fired 
by the slightest heat or friction of any kind. If a fire has been 
actually produced, the best thing to extinguish it before it goes 
far is to have ready a solution of carbonate of ammonia (common 
Bmclliug-salls) , say 1 lb. of the salt to seven pints of water, add- 
ing one i>int of the crude animouiacal liquid of the gas works, 
and keep projecting it on to the flaming body till it is put out. 
This appears to be all the consolation and advice 1 can at ])resent 
offer, but I propose eoiitiimiiig my cxj)erimentsand investigations 
upon this infernal li(£uid, as tho present excited state of society, 
and the counf-ry generally, demand that something should be 
done to counteract, if possible, the mls'diiof being perpetrated 
by those misguided and cruel wretches calling themselves Fenians, 
who will assuredly find that this stuff is not quite so easy to 
manage, nor so harmless to tliein&elves as they imagine, as the 
following recent incident clearly shows. A few more such occur- 
rences will probably cause it to be laid aside altogether, and the 
sooner tho better, for there is no question as to its danger. 

“ Greek fire ” appears to bo a dangerous weapon to carry. 
Two men w’^ere going along a street in Cork lately, when the ex- 
plosion of a bottle in the pocket of one of them made him throw 
off his coat instanter. The man and his companion then made 
off. On a bystander lifting the coat, another botUo exploded, 
and before the police came up, the garment, and what seemed to 
be a number of documents in it, were partly destroyed. — Ibid. 
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(iLASS FOR LIGHTHOUSES. 

A I'APER has been read to the institution of Civil Engineers, 
“ Oil Lighthouse Apparatus and Lanterns/' by Mr. David M. 
lleiiderson. It was stated that the Glass used in lighthouse 
aj)paratu8 was nearly all made at Saiiit-Gobain or Birmingham, 
and was of the kind known by the name of crown glass. Dif- 
ferent mixtures had been emploj^ed for the purpose ; but M. Key- 
naud, the director of the French lighthouse service, now gave the 


composition as — 

Silica 72-1 

Soda 12-2 

Lime ........ 15*7 

Alumina and oxide of iron . . traces. 


1000 

At Birminghnm variouK luixturcR had been tried, of which 
several cxain])les were given, the f«)llowing bt'ing about an 
average ; — 

(• ivt. f jr. lb. 

French sand . . . . . .500 

Carbonate <»1 s<»d;i . . .18 7 

Lime 0 2 7 

M it rate of soda . . . . .010 

Ars<*nic 0 0 3 

English glass was su]»]K>scd to bo of tbc refractive index of 1*51. 
That jiroduccd at Saint -Gobaiii liad formerly an index of refrac- 
tion as lt>w as 1*50, but now it w'as I’od, and frequent experi- 
ments were made to ascertain that the stiindard was maintained. 

The lurmice for melting glass was generally rectangular in 
plan, and was eonstruct.ed of the most n-fractory materials ; and 
the sides were arranged so as to allow of the easy withdrawal of 
the pots. Six, and sometimes eight, pots were placed in the fur- 
nace, arranged in jaiirs, with a liregratc at each end. I'he flame 
filled the whole interior <if tin* furnace, and, after circulating 
round the }»ots, which were covered to ]>rc vent the colour of the 
glass being injured by dust or inqmritiea from the coal, found 
its exit by Hues. Great care was necessary in the preparation of 
the ])ots, which were- made of about one-balf new fire-clay, and 
one-liiilf old potsherds, finely ground. 'J'he length of time a pot 
would last depended u]>on (1) the quality of its mau ufacture ; 
(2) its being slowly and thoroughly dried — a process occujjying 
about six inontha ; and (3) the care bestowed on it in the fur- 
nace, and whilst withdrawn for casting. The average number of 
castings from each pot was about twenty ; and the time the pot 
was out of the furnace at each (rasting was about three minutes. 
It was mentioned that Mr. Sietuen’s regenerative furnaces were 
now in use for the manufacture of lighthouse glass with perfect 
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success. When tlio metal was rea ly for casting, each pot was 
lifted from its seat, withdrawn fnnii tlie furnace, and carried to 
the foot of a crane, the lifting-chain of which had attached to its 
end a cliji to embrace the pot. A month -])iece of wrought-iron 
was fitted to the pot before casting, to facilitate tlie ])ouring, and 
the workmen tii)ped over the pot by means of long handles. 

The casting-table was circular, and was mounted on a frame, 
so that by means of a handle it could he turned round, and each 
part of its outer circundVreuco brought consecutively under tho 
pot of molten metal. Tlie niouhls into which tin; glass was to 
be cast were arranged round tlie outside of this table, sind were 
caused to revolve slowly uinh*r the eoiitinuons stream of liquid 
glass flowing from tlie inelting-]»ot, so that each mould was tilled 
in succession, f hereby enabling the immediate refnni of the 
enojity ]iot. tti tho furnace. The moulds were of c;ist iron, of a 
uniform thickness of ^ in., and were snj)])orted on feet, cast on, 
the size being such ;i,s to allow i in. thickness of glass all round 
for the grinding jirocess. The small lens-rings urid jirisms were 
cast in one jiicce, Init the larger ones wtu'c eusl in si*gments. 
The large bells, or central Ituisi's for tixed lights, were generally 
cast flat, a-nd wore afterwards bent on a saddlo to tho roquired 
curve in a kiln. 

Sand, emery, rouge, and water were the four necessaries for 
glass griiuliiig and polishing. The sand had to ho aj>j»li(*d, \vitli 
abniidaiice of water, until it lost its cutting qnaUti(*s. Tlio 
emery, after being ground to a fine ])(>wder, wa.s agitated in 
water, and the mixture was ]iassod through a. series of vats or 
tubs, so that the emery was divided into as nuiny ((ualilios as 
there were tubs, the coarsest being dejsisitt'd in the first tub, tlio 
finest, in tbat furthest from the snp]»ly. Tlie rouge, whieli was 
an oxide <d' iron, was pre]*:irt*<l from tiic suljihate, and was sojia- 
rated into (lualitics by means of wat.»T-tul»s, as in the ease (d’ tin? 
emery. ^J’ln* glass of optiral ajij.aratus wa.s ground on liorizoiital 
circular tables, seeun-ly fasteiird to tin* tops of wrongbt-iron 
vertical sjundles, which received motion from the main sliafting 
in various ways. Tlie siirfai’cs of these \.l!.U‘S witc divided out, 
like the face-plate of a lathe, to ive<*ive tlie dilierent si/cs of 
“ carriers,” or supports of cast-iron, whii li were bolted to them, 
and were arranged to hold the lenses (*r jirisms to lie ground. 
Plaster of Paris was ihcii laid on the “carriers” in bands, tho 
hands hi‘ing reduccl to tin* exact si/c by turning tlie table round 
under a gauge secured to tlie framing ot tlie macliim*. 'J'lie glass 
was laid on tliese strijis, and was seeui-ed in jilaee by means of 
Ijiteli, care being taken in the larger sizes, wliieb were ground in 
segments, to place a. thickness of pitch belwceu each joint, so 
that glass did not touch glass. 
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MANUFACTURE OP SODA AND POTASSA. 

When Soda is Tna.de by what is commonly known as Leblanc’s 
process, coal is used to reduce the suljdiate of soda. The impu- 
rities in the coal, which consist princi]»ally of pyrites, aluminous 
shale, and other materials contiuning silica and alumina in largo 
})roj»ortions, act injuriously in the manufacture. IVrites, by 
communicating oxide of iron and by assisting in the formation 
of sulphide of sodium, damages the soda produced, and renders 
it unlit for many pur]>oses, and aluminous shale and the other 
materials containing silica and alumina cause great loss of soda 
by assisting to form insoluble comj)ounds of soda. The object 
of an invention rcccuitly ]»atented by JMr. James Hargreaves, of 
Appleton-within-Widims, is to ]»roduce soda and potassa of uni- 
formly good ami of belter quality's than have been obtainable 
hitherto, ’riiis h(^ accomjdishes by using coal free from the im- 
puritiiis above memtioned. 'J’o eUeet the separation of the imjm- 
rities, the coal is waslmd as it comes from llie mine (])referably 
small coal) in a liquid bath, tin* li(juid bi'ing of such specific 
gravity tliat tbe <‘oul will lloal whilst llu? imj)iirities, being of 
bigluT speeilic gra,vi1y, will sink to the bottom. Tbe coal is 
“ti]t]'ed” into llie liquid, is agilated by a rake, and is then 
skimmed oil' in the ]>ure stale. Tbe liquid bath is a solution of 
sul|iba.ie of soda or of sulphide of sodium, when the jam* coal is 
to be ustal in llu> iiiaiiufucdure (d‘ soda. 'I'be punt coal is mixed 
with suljJia.te of setda and limestone, either in a wet (.r dry state, 
to make “ black ash.” Wlien the pun? coal is to he used in the 
mannfaeture of potassa, Mr. irargn‘aves use.s a liquid hath of a 
Holiitioii of sul])haU* of potassa or sul]»hide of potassium ; in other 
resj»ects he ]>roceeds in the same manner as in making soda. 
These improvements are, of course, applicable to tbe coal used in 
the Teduetioii <»f suljilia.te (»f soda when used in the manufacture 
of glass. — Mirlianic.'i^ AJcnjazinc. 

CHLORIDE OF METHYLENE. 

Mk. W. H. rrauiN has read to llie Ihilish Assoeiation apaper 
on the Chlorivle of id ethylene, found hy the aetion of nascent 
hydrogen on chloroform. Mr. IVrkin stall'd there could be no 
doubt that this iiuestioii was one of considerable importance, 
because if isomerism exists in the inonoearbon series, in all pro- 
bability it would he found uls«) to exist in the derivatives of all 
other jiolyatomie elements. Those considerations had induced 
him to commence a fresh examination of some of the monocarbon 
derivatives, hojiing that an exjierimental comparison of their 
)iro])erties miglit in some degree help to the solution of this pro- 
idem. Ho gave a descrijition of the experiments he had made 
upon the chloride of methylene, obtained from chloroform by 
the action of nascent hydrogen. ClUoride of methylene obtained 
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in thiit manner, possessed the same (or nearly so) boilinpf point 
as that obtained by Butliroiu from the chloride 2>reparc(l from 
the iodide of methylene from i»)doform. Cliloride of methyleno 
was but little acted on by sudiiun. 

The President of the Chemical iSe«'ti'»n rem:irh(*d he was sure that 
every chemist would regard with satislael ioii the results obtained 
by such a chemist as Mr. I*erkin. it was quite time that their 
views upon the subject should be settled one wav «u* another. 
It certainly dillered from tbe onlinarv brodine of metbylene, and 
they were almost compell(‘d to eome to tbe concliisiou that two 
methylenes existed, and tlur experiments made by j\Lr. Perkins 
went far to establish this ]H)int. 


SIM*J1(){‘\A\I1)K OF A.M.MOMI M. 

Dh. T. L. Pmi'sox, in a ]>a]H*r read to the Uritish .Association, 
alluded tv) the ])rcseuce of this salt in lare;e quantities in some* 
kinds of sulphate of ammonia, of commtMM.'e ; and to a niethod of 
esiima.lini; the a.mount of this eompound, a.s the whoh* of its 
nitiMjjen is not availa.])le for ai^ricullurjil ])ur|)oses. This method 
consists ill determining the sul])lioeyanogen as an insoluble salt 
of eopj)er duet at 100 dee. C. The next ])oint coiisidenul was 
connected with the i)roperties of suIpliocya.nide of ammonia.. Jn 
dissolvine in wati'r the salt ]»ro(luees a treater deen'c of cold 
than any other, though in ervstalli/.ing it gives out !u‘at, which 
causes the surface mid interior of the liquid b) take curious 
motions. 'rh(‘ alcoholic, sohil ion of thesa.lt shows the pt'culiar 
jihenomeiia of suj)er-sa1nra.tion to a. very limilv‘d degree. Piiially, 
the author ga.ve liis analysis of suporeyan<»gen, which slmwed it 
to he, as Vtelkel stalevl, C.,, lb, N.i, S.w, O, a.n(l not that ad- 
mitlevl by the Preneh eliemi.'st.s. 'J’he salt eoiiKl he jaireliased in 
liOndon for from .Clb to Cld per ton. 'J’Inr siilj)h(n-yanide a.nd 
Bulj)ha.te of ammonia were mixed in about I'qual ])ro[»()rtionH, a.ml 
had lately entered very largely iulo the iuaniir;ieturo of artiiieial 
manures. 


ALLKOEl) roisoxoi S qUALITV OF U'W-F-TKA AM) K\.TKAIT OF 
-Itv I’.AKON lAKIilll. 

Although it is contrary to eomimiii sjmisc to believe that llie 
daily food of men and animals <-onlil possibly e()iita,in a. suhstaneo 
iiijuriouK to health, it w'as iievertlieless to hit expected tliat the 
experiments made by iJr. Keiimierieh on tint eileet of Jleef-ti*a 
and its salts on animals would jiroduee anxiety ainl fear in some 
weak iiihids ; and indeed the art.ii-le, wliie.h apj»eared in Once a 
Week, entitled “ A Word of Warning to Cooks,” is a ])roof that 
such fears really existed. 1 believi*, however, that a Kim]de ac- 
quaiiitanee with the exjierimeiits of Dr. Kiunmcrieh will be suffi- 
cient to dispel them completely. The results of these experiments 



148 


THE YEAH-BOOK OF FACTS. 


arc of a very hannless cliaracl<;r. Dr. Kcmniericli made most of 
liis experiments, not upon men, but u]>oii graminivorous animals, 
— viz., upon rabbits, — and only one exj*eriment was made by liim 
upon a dog. The }>rotli was made from horseflesh, and injected 
into the stomach of the animals in j^rogrcssivoly augmented quan- 
tities, the chief results of which are as follows : — 

A rabbit wt-ighing not quit(? two pounds, wdneh had received 
the broth fnuu one pound of horseflesh (equivalent to half an 
ounce of ex<ra<d), remained perfectly well. It polished itself 
with its paws, was very livtdy, and no disturbance in the state of 
its health was a.ft(*r\vards }»en*ej)tible. 

A second rabliit, of two jumnds weight, into the stomach of 
which the extract of om* jxanid and a quarter of horseflesh had 
been introduced, <le]iorte(i itstdf in just the same manner; its 
]uilse beeaine nmre vigorous, its hreathing slower, and it remained 
lively and healtliy. 

When, Ijowever, the doses were increased, and tlie extract of 
two ]»ounds and of tw(» ]»onnds and a quarter of flesh wore in- 
jected into tin* stomach of llie rabhit, sucb quantities of con- 
centrated animal food were evidt'iitly too inucb for the little 
graminivoi’ous creature, uliieii by dos(*s Dr. Kenmierich suc- 
cc(‘ded in hilling,- a result at which n(*b()dy will be surprised. 
Jl follows that Dr. K«*mm<*ricb could likewise have li:il]<*«l stronger 
animals with becf-ti-a ; and it may l»e assunu'd that he would 
have killed even a man of 1 11>. weight (seventy times heavier 

than the ralibit) l»y a dose of beef-lea seventy limes as large, — 
nanu’ly, by the broth of 1 ID 11). of llcsh, etpiivalent to about 4 lb. 
of extract of meal. Less Ilian a eoujfle of ]H)umls of extract 
would, liowever, seari'el^' have been siitlicieiit for one of the cx- 
jierinieiits of Dr, Ki'mmericb on a carnivorous animal, contrasted 
with the experiniciils on therabliits. He did not succeed in poison- 
ing that animal with becf-tca. 

it was a. small but v<*rY strong terrier, wbieb bad t.ak'cn the 
broth of four ptunids «)f llesli (»*qiiivalent. to two ounces of ex- 
tinct), wliiili the animal seemed to cuj»)y considerably. As, how- 
ever, the wlude ((iiautity uas too much became necessary 

to inject Hit* remainder into its stomacli. IS’ of with standing the 
enormous quantity of extract of meat which had been introduced 
by force, tlie terrier remained very eomf(*rtable and lively, andno 
FYiiiptoiii of any dislurbaiue of its health ln'came manifcBt. 
jioulth* tlie (juantity of meat brt»th which killed the rabbit had 
not tlie least injurious cMcct on the little dog. 

'J'liest* experiments and the aliovt? calculations sho%v sufiiciently 
what is to be tliongbt of the jioisomuis ollcet of beef-tea; it be- 
longs to the category of eases where ]»eople have eaten de 

/o<V turtle soup, or i»Yster.s, to such excess as to cause 

death ; but no seiisii>lo person will ever dream of ascribing, on 
that ground, poisonous qualities to pCdv de foie gras, turtle soup, 
or oysters. 
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The exporimenta of Dr. Keinmerich are doscrihefl in his Dis- 
.«erfatio JnaiftjurnJiti for t>bt4uniiig tlie tlecfivti of Doctor from the 
medical faculty at JJonn ; and in comicctinuf with hia conclusions 
the moaniu:' of the word “ i>(>iaon,” he in fact sncct'cded in drawins^ 
to his work the aticnlioji of the piihlic, which otherwise would 
probably have taken little notii-e of it. 

Dr. Kemmorich ascribes the eil’ect of beef -ten not to its aro- 
matic and combustible, inoredicuts, hut to the ^lotash salts which 
it contains, and of which it is Avell-knowii that in lar;,o^r doses 
they exercise an injurious elfeet on the or^^aiiisiii ; nevertheless — 
and this is a matter of ^reat iniportaiiee ^totash salts ari' an 
element of all articles of fo(»d ; tin w not only form the chief 
inj'rodients of the salts of all sorts of tlcsh, includiiv^ the (lesU of 
lisli, but likewise of all other food, and of all tlie food of 
animals. Tlic alkaline salts of bread, ve^jetahli's, and hay consist 
of potash salts, and with the except l«>n of eliloride of sodium 
(kitchen salt), soda salts are hut randy conta.ini*d therein ; in 
fact, it ma.y safely he asserted that without the i»otash salts our 
food would be (juite unfit for nourishnienl. 

It does not follow, therefore, tha.t these siilfs, when taken in 
excess, like any other — oven the most h a.r ml c.ss substance — mij'ht 
not eventually exercise an injurious idretd. It is, h<)W(*ver, ]»rej»os- 
torous to apply the meaning which we arc a(‘custonicd to attach t.o 
the word “poison” to the effects of such an excess. It is surely 
quite absurd to connect this meaniinjj with substances which W(* 
daily take iji our food, and which are quite indiseimsalile to our 
existence. 

Dr. Kemmcricli himself says (p. .‘ll), --“ T do not think of the 
possibility that heef-toa, in tin* form in which it is ns(‘d for house- 
hold purposes, could he the cause of poisoning ; it therefore d()(*s 
not require a medir-al wariiinj^ to protect from poisonini:' with 
Liebig’s extract of meat.” lie further sa-ys : In modiiial jirac- 

tice, wine, ether, camphor, and musk are. eminent aiialeptica (in- 
vigorating and refreshing remedies). Compared to these; giants 
of medicines beef -tea modestly oecupitss a .-ubonlinate position. If, 
however, it be noc(;ssary to preserve the exhaust ed body from pro- 
tracted illness, then there is no other remedy in the whole rich 
store of medicine which can afford such a.ssi.st:i.iie.e. for regenerat- 
ing the diseased organism as repeated doses (»f heef-tca.” 

One of the three theses defend«‘d by Dr. Kemmcrich, on his 
promotion before the medieal faculty at Houu, is worlli}” of ob- 
servation by the llritish Navy. Jt runs thus : — 

Thesis 2, “ The best remedy against scurvj’^ is heef-tea, or 

Liebig’s extract of meat.” — Lancet. 

WHY COJ-TEE IS A STI .M EL.VNT. UV M. J'ERSONNE. 

The changes which heat effects in the elements contained in 
the green Coffee-berry have been little st udied j we merely know, 
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from tlic researches of MM. Ihiitron and Fremyon the one hand, 
and of M. Payen on the f»tlier, that t })0 brown bitter substance 
and the aromatic princijde are ])r«»duced by the decomposition 
of that part of tljc coffee-bean wlii(di is soluble in water, and 
that a lar^e part of the eaffeine disaj)j)ears during the roasting. 
]t is said that this (caffeine) is carried away witli the volatile 
products gencri.it<‘d in the ojieratioii. 

lly roasting coffee in an apjiaratus which allows of the recovery 
of all the v(»lafile produefs, I have ascertained that if caffeine he 
carried away with the volatile products, it can only be in such 
small (juantity as is nut a]H)reciahle hy weight, and cannot ex- 
plain the consid*'r:il)le luss which tabes ])lace during roasting 
earofiilly performed. Tlu* loss is ex]>erim(iiitally found to equal 
nearly one-half of the i nlfeine originally existing in tlie coffee. 
1 have succeeded in demonsf rating that the lost caffeine has 
h(3cn f raiislormcd into a volaiile base -m(‘thylan>ino, or methyl- 
a<mm(»nia (C 4 11 '*.N), which was discovered by M. Wurte. The 
following aT(‘ llu' 1 ‘acf.s which ]n*ovo the change of caffeine into 
motliylaminc dnrijig <;offc<‘-rua sting. 

Jf pun^ eaUciiK' ))e submitted to the action of heat, and the 
vapour be carried through a tube heated to about !UK)' Cent. 
(al)out. th(! boat wliich is necessary for roasting), and filled with 
fragments of ])nmic(‘-sfone, which delay the ]>assage of the 
vaj)orizt‘d mailers, only a feeble decomjxisition occurs; the 
greater ]>art remains nnelianged, and the little that is decom- 
]>osed gives no el laraef. eristic ]»ro(lue.t except cyanogen. This 
experiment tends fo prov(‘ that, it is not the ealfeiiio which 
furnishes the volaiile alkaloid existing in roasted coffee. But a 
very dillVTeiit result is obtained if, instead of acting on free 
caffeine, we exiicriment on eaffeine in analogous circumstances to 
those in which if. <'xists in green e<ilfee. M. Payen lias, in fact, 
shown, that eafliciin; exists in that berry in the form of the 
taiinnfCj a (ronihination of caffeine with a tannin peculiar to 
c»)iree. On submitting to the action of heat the iannate of 
calfeine which has been prepared w ith tannin of ga.ll-nuts, we 
olitain, as w'ifli green coffee, nietliyhimine : this compound 
behaves, under tlu^ intlnenee of a teinpera.tnre of about 800’ 
Cent, in a manner similar lo the tannate of caffeine first isolated 
by M. I’aveii. Tlie wliule of the metliylarniiie produced during 
the roasting of coffee is md found in the solid residue ; a certain 
])roj)ortion escapes w’ith the volatile matters. Jt is easy to ex- 
tract the alkaloid from roasted eolfee by distilling the extract of 
cotfee, unofc iriih cnhl irutor, with a weak base, such as lime. 
Tlio addition of this alkali to an infusion of eolfee immediatel 
liberates the methylamine, tliesj»eeial ammoniacal odour of whic 
is readily perceptible. — Thv rradilUiner ; Scientific Oj^inion. 
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DFASTASIS. 

Ir we ponr warm water on bnrley malt roilucod to powder, 
and maeerato for a fow honra in a- warm place, the liquid, on 
being strained, will eoiitaiii a white and unerystallizable sub- 
stance, called Disisiasis, soluble in water and insoluble in alcohol. 
This curious substance has the peculiar proj)erty of converting 
starch first into gum, and then inio sugar. In a ])a}ier addressed 
to the Academy of Sciences hy M. Duhrunfaut, this clumiist an- 
nounces that ho has separated the active ]u*inei])le <>f ma,lt, which 
he calls maltine. Jt possesses the pro]>erty of forming an in- 
soluble combination with tannic acid, in which it preseiwes its 
active ])ropert-ies in a remarkable manner. Maltine, eom])arod 
with diastasis, is infinitely more active ; the nia.lt in the brew- 
eries contains one -hundredth ])art of maltine, rejiresenting at 
least ten times as much as is neees.sary for the man ufait lire of 
good beer ; so that nine-tent bs of the mnitino are wasted. M. 
Duhrunfaut observes that if it were clM*mirally extra, cted, it 
might cause an immon.se saving, and miglii he v(mt usefully em- 
ployed either in distilleries or breweries, or in glucose manufac- 
Wics. 


INOT’.STRrAL I’llOUrCTlOX OF II YOKOO K.V. 

MM. Te.ssie Di; Motay and Maresciial have patented in France 
a mode of jirepariiig Ifydrogcn for industrial purpoH('S. Water has 
been regarded hy many enthnsiastio people as a, cheap sfnirce of 
fuel, and several modes of decomposing it and Hej)ara,tiiig llio hy- 
drogen have been ]»ro]»o.sed. Sti^am has been j>assi*d over red-hot 
coke, by which a mixture of hydrogen, earhonic oxide, a.nd car- 
bonic acid is profuired. The last was Be|)a,r;j.t.cd by mea.ns of lime, 
and the two former were then available for heating jnirposes. 
Bui in this case the amount of coal expend<‘d in jirocuring the 
combustible gases exceeded in heating value that of the gases 
produced. More recently, it was ingeuionsly projiosod to mak(* 
water indirectly decompose itself, hy enqiloying wat.(T-j)()wer to 
drive large electro-magnetic machines, and using tlu^ stream of 
electricity genijrated to decfunpose water, and thus furnish a con- 
tinuous supply of g.'iseous fuel. In this case also the amount of 
fuel obtained is a-ltogoilier insignificant, avIkui compared with the 
force expended in ]irocuring it. Thus th<‘ cpiestion has heim left 
until now, ami allhougli it cannot he said that the inventors 
named above have solved the difiiculty, thi*y have, perha2)S, as the 
phrase got‘s, made a step in the right direction. IMieir process 
is really the deconij»osition of the vap(uir of water by red-hot car- 
bon, but they do not use steam rea<ly generated, and thus save 
the cxpimdituro of coal in one funiace. They take alkaline or 
earthy hydrates, mix them with coke-dust, and heat the mixture 
in retorts. The heat expels the water from the hydrates, and 
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the vapour coming in contact wth the carbon produces hydrogen 
and carbonic acid. The latter is removed by passing the mixture 
over an alkaline carbonate, which is thereby converted into a bi- 
carbonate, and the hydrogen passes on. The bicarbonate, when 
re-heated, gives up the extra atom of carbonic acid, and the 
neutral carbonate is nigcui crated for another o])er.atioii. Another 
mode of procuring jrare hydrogen is to drop hydrocarbon (])eiro- 
leum oil) upon lime heated to cherry redness. In this case, they 
say, pure hydrogen is set at liberty, and carbonate of lime is 
formed, but i.he source of the oxygen neeessiiry for this is not 
obvious. There is an api)arent economy in the first process of 
these inventors, but still the hydrogen will be a very expensive 
fuel, while, for lighting purposes, it would require to be “ carbu- 
retted,” which would make it dearer than coal gas. The inven- 
tors evidently do not realize all the obslnch's in their way. 
Hydrogen, it is true, weight for weight, gives four t imes the heat 
of coal ; but hydrogen is so extremely^ light, that , Imlk for bulk, 
it is calculn.tcd that the gas will give only one five -thousandth 
part the lufut of coal. The loss in storing and diKtributiiig, too, 
would be onorinous. The extrjumlinary facility with which 
hydrogen ]»i.kscs through cast-iron, shows what would happen 
in gas-holders and pi])es. We fear the day is very distant when 
liydrogen will he directly available for fuel, and can only recom- 
mend these ju’ocesses to the attention of the Aeronautical Society. 


JUSULPHATK (M- LIME. 

An invention, patented by Mr. W. T. Ucad, of Old Broad 
Street, for the better apjdicatiun of Bisiilidiate of Lime, now 
largely used in the brewing-trade to control fermentation and 
prevent acidity, A c., is attracting considerable attention. It is 
calculated not only t,() save a large amount of labour, but also to 
perform in a perfe(rt manner a process that has hitherto been 
rather clumsily carried out. The value of our annual exportation 
of beer and ale is nearly two millions sterling. 


METHYLIC ALDEHYDE. 

Hr. a. W. Hofmann produces Methylie Aldehyde by directing 
a current of atmospheric air, charged with the vapour of nietliylic 
alcohol, upon an iueandeseent ]»lat ilium sjural. Mttig and others 
have shown tliat in the hydrocarbons of the aromatic series, the 
higher members may be obtained by substituting radicals of the 
etbyle series for hydrogen. Am^dtoluolo is obtained by the ac- 
tion of sodium on a mixture of bromide of amyle and bromi- 
nated toluole. Otto and Morrios describe the formation of a 
compound of mercury with naphthaline, and Lessen has examined 
the i>roducts of the oxidation of naphthaline. When toluene is 
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distilled in a current of chlorine, chlorinated toluole is formed. 
When tlic chloride is liojited with diluted nitric acid, it is formed 
into hydride of hnnzoylo, yielding a considerable quantity of 
benzoic acid. The process would enable large quantities of ben- 
zoic acid, or of oil of bitter almonds, to bo produced at very small 
expense . — Illustrated London JNcivs. 


lU SULPHIDE OP CAlinON. 

Is by far the best extractor of grease, but there arc several 
objections to its general use. Its vapour is very inflammable, 
and is .also decidedly poisonous, although tiicre may be some 
cxaggerathjn in the stories told of its ellects. One thing is quite 
certain — the smell of the commercial artirde is extremely unplea- 
sant. The bad smell, however, we learn from Milloii, does not 
belong to the pure suljdiide, and may be easih^^ removed. It is 
only necessary to agitato tlie liquid well with an equal volume of 
milk of lime, and tiien distil off at a low iomporature. Litharge, 
and cop])er, and zinc shavings, remove the compounds which give 
the bad odour equally well, and may^ be used in pla,(je of the 
lime. Simple agitation with these bodies will take away the 
greater part of the smell. Purified by either of these methods, 
the sulphide only ]>osse.ss<‘H a f.aiiit odour somewhat i\‘S(*mbling 
that of chloroform, and it may therefore he used tf) remove 
grease, like benzine. It must be meutioued that, left to if self, 
the sulphide soon again acquires a bad odour j but this, it seems, 
may bo preveut('d by k(‘e]>iiig a liitL* litharge, or some copper or 
zinc shavings in tins ))ottlo. 


NEW AN.USTIIETIC. 

ALTiioroii hmgliing-gas has only quite recently and suddenly 
come again before the notice of the profession, the i»roperlics of 
the oxides of nitrogen have not been wholly m;glccted by phy- 
siologists. In two papers published about four years a.go. Dr. 
Hermann arrived at some interesting results tf)uching the phy- 
siological action of nitrous and iiitrm oxide. (.llt‘iuhert, Du Bois 
Reymond’s Arrhi.v, ISOl-, p. 521; 1805, ]». -IGD.) From these 
researches it would appear that wliile laughing-gas is very readily 
absorbed by blood, it neither enters into cf)mbination with, nor 
produces changes in, nor sulfers changes from, the action of 
blood. As our readers are aware, it is now generally believed 
that the oxygen present in blood exists in a peculiar loose com- 
bination with the blood corpuscles, and is not retained by simple 
physical laws of a.bsorj)tion. Laughing-gas, on the contrary, is 
merely physically absorbed, and blood will talce up rather less of 
it than it will of water— that is to say, 100 volumes of blood will, 
at the temperature of the body, absorb somewhat less than 60 
volumes of laugbiug-gas. Blood saturated with laughing-gas 
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shows no sij:jn of change ; the spectrum appearances are the 
same ; the blood corpuscles are unaltered ; and, according to 
Hermann, the oxygen is not driven out. In the blood, and pro- 
bably in the body, laughing-gas suffers itself no change. It does 
not give up its oxygen for jmrposoa of oxidation, as Sir Hum- 
phry Davy thought. It gives rise, therefore, to no free nitrogen, 
but goes out of the body as it comes into the body, pure and 
simple laughing-gas. Hence it is itself of no respiratory use ; 
and, when mixed with a quantity of oxygen sufficient for the 
needs of the economy, has no more direct effect on respiration 
than has nitrogen or hydrog(*n- From these facts, we may gather 
that the mode of action of laughing-gas is that of a body having 
distinct effects on certain ports of the system ; and does not de- 
pend, like that of some other agents, on any direct interference 
wdth the function of respiration. Jteadily absorbed by blood, 
and yet with its limit of absorption soon reached ; passing away 
from the blood into a pure atmosphere as quickly as it passed 
into the blood from the receiver in which it was previously con- 
fined ; suffering no change itself, and causing no obvious gross 
chemical changes in the fluids or tissues of the body, it certainly 
seems peculiarly fitted as an agent for producing temporary con- 
ditions of the economy. On the muscles and hearts of frogs it 
has no more effect than nitrogen or h^^drogen. The American 
dentist, Wells, actually applied it in practice without encouraging 
siKJcess ; his partner, Morton, pursuing the research, was led to 
the use of sulphuric ether, and beca.me, in fact, the great dis- 
coverer of practical anmsthesia, and the benefactor of his race. 
The decision adverse to the use of protoxide of nitrogen gas 
seems at least to have been luisty. Dr. Thomas W. Evans, of 
Paris, has this week given a series of demonstraiiois of its use 
at the Dental TT(.)spital of London and at the Central London 
Ojdithalinic IIos])ital to crowded circles of dentists and surgeons, 
and has produced results hitherto unknown here. Civen by bis 
and Colton’s method, the period required t.o produce uncon- 
sciousness has been loss than 45 seconds ; the operations have 
been harmless ; the sensations of the i)atient agreeable ; there 
has been no struggling or distress. The recovery has been almost 
instantaneous, and without headache, giddiness, sickness, or 
prostration, such as so frequently follow chloroform. In fiict, in 
many instances, three minutes after the patient has exjjrcssed a 
Avillingness to submit to operation, he has been ehattiiig gaily by 
the cliair, the tooth having moanlimo ])eon painlessly extracted, 
and he having passed through a period of total unconsciousness 
without any disagreeable sensations. 

As will be scon from the account which wo give of these re- 
markable demonstrations, it has yet to bo shown bow far the un- 
consciousness can be protracted, as is necessary for prolonged 
surgical operations. And great caution must be enjoined in using 
this agent, oven by Dr. Evans’s method, until we have more of our 
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own experience to guide us. Buttalcen with all qualifications, tlie 
results are very surprising, deeply interesting, and of great j)ro- 
mise as supplying that important desideratum — a painless and 
rapid anffisthetic, suited for those who have to pass under the 
hands of the dentist, and for the quicker oi)cratioiis of surger}', 
and of wliich tlie effects are entirely transient . — British Medical 
Journal. 


A NEW MEDICINE. 

The MonitcAir gives an account of a tree called “ Haofasli,” 
which grows on the mountains of Baria, in French Cochin China. 
MM. Condamine and Blanchard, two French travellers, have at 
length succeeded, after much fruitless research, in finding this 
tree. The Annamii-os, who gain their livelihood by soiling the 
bark of the haofash to professional men, wait till the tree has 
attained its third year before stripjnng it of its bark — its usual 
height at that age heirig about twenty-four feet, with a circum- 
ference of a foot and a*half, or thereabouts. The operation is 
performed in June, when the tree has neither blossoms nor fruit ; 
it is hewn down, and then denuded of its bark methodically, in 
slices about two feet long and three or four inches broad. These 
strips are made uj) into bundles weighing from tldrty to forty 
jiounds. The bark of the haofash is outwardly of an ash-grey 
colour, and inwardly brown. It has a stn )ng aromatic smell , and a 
slightly bitter taste. When chewed, it reddens the saliva ; it is 
a powerful styptic, and administered by the physicians of the 
country in cases of colic, diarrluea., and dysentery. The dose for 
a decoction is generally from six to ion cframnios in ]()0 ;/>vx»n>w,'.s* 
of water, boiled down to onc-fifth ; but sometimes they merely 
y)ut a bit of the bark into hot water, occasionally rubbing the 
former against the rough sides of the eartliern ])ot used for the 
purj)ose, and then make tlic ])atieiit drink the liquid, which is 
then sufficiently strong to cure a simple colie. 


WATER AS A SIMPLE KODY. 

Mr. H. Wilde has contributed t(j the riiilosnjthiral Mafjazitie 
a paper announcing tlie startling discovery which he believes he 
has made, that water, instead of being composed of oxygen and 
hydrogen, as hail formerly been supposed, is a simple body, and 
istransinutable, either wholly into oxygen or wholly into hydrogen, 
by the action of electricity. The cx]»eriments upon which this 
conclusion rests are described at great length, but their results 
are believed by other observers to be reconcilable with the 
common hypothesis. In any case, however, it is proper to have 
a critical examination periodieally made of the accejdod eheinical 
canons ; and the example of ozone warns us that a body supposed 
to be simple may nevertheless exist in very difiereiit states, and 
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that, probably after all, there is only ono kind of matter which 
assumes different shapes from the association of different propor- 
tions of force. Wa.ter was at one time supposed to be one of 
the elements, because it could not be decomposed, and was sub- 
sequently believed to be composed of oxy^^en and liydrof»en 
g:xsi‘s, because* it was resolved into them by the electric current, 
and because those gases by their combination formed water. 
There are other explanations, lunvover, conceivable, and it is 
right that they should be considered and exhausted . — Illustrated 
Loudon- Neu's. 


ON SK.V WATER. 

It has been shown during ihe j»ast year that deep spring 
water contains no organic nitrogenous matter, and that the 
water of rivers and lakes contains Tiitrv)genous organic matter in 
the pro])ortion of about one part of nitrogenous organic matter 
to a million of water. 1’he tlhitcr of the Sea contains about 100 
times as much solid matter as the wattT of rivers and lakes. 
The question has been a.sk<nl whether the nitrogenous organic 
matter increases in anytliing like that ]»roiM)rti()n. An examina- 
tion of sea water collected off the coast of Devonshire (at Teign- 
itioulh) has been made accordingly, with the objocit of answering 
this qner)\ The result is, that there is about double or treble 
as much nitrogenous organic matt-er in sea. water as in average 
river water; so that the total solids increase far more rapidly 
than the organic matter. 


IM'RITV OF WATI-R. 

M. Bellamy devotes an article in the Journal d£s Connau 
sances MecHcalcsio the important subject of the Purity of Water, 
and propos(*s the sub-suli)ha.t^) of alumina as a proper test, which 
is preferable to alum. It may be prepared by adding 12 cubic 
centimetres of a solution of caustic potash of the strength of 10 
per cent, to a, solution of 8 grains of alum in 100 of water. A 
precipitate is thus formed, which is slowdy re-dissolved, and the 
solution will keep indefinitely in a liinpM slate. Tins sub-sul- 
phate coni iiins about half as much more jjotash than alum, which 
is a double salt. Of this solution live cubic centimetres are 
poured into a litre of the whaler to he tesb'd. The decomposition 
of the salt talo's place under the triple inliuencc of the mass of 
water, 11 k; eartliy bicarbonates, end organic matter contained in 
it. TIjc bitter falls to the bottom of the vessel in the course of 
a few’ hours, being precipitated by the alumina which combines 
with it. 



CHEMICAL SCIENCE. 


157 


THAMES WATER SUPPLY. 

Dr. Whitmore, Health Officer of iMarylebone, states: “Dur- 
ing the present summer, owing to the long-continued drought, 
the sufficiency of our Metropolis Water-supfdy has undergone a 
severe test ; but it will afford no small amount of satisfaction, 
especially to those who derive their supT)ly from either of the 
Thames companies, to know that while in many Lirge towns in 
England water has become a scarce commodity, while several of 
the northern lakes are becoming more and more shsillow, owing 
to the drying up of tlicir tributaries, and while hundreds of 
homesteads are literally without wattjr, our beautiful river, from 
which we abstract some 55,000,000 gallons daily, shows no di- 
minution whatever in its depth or its ordinary summer liow ; not- 
withstanding the largely increased quantity of water that has 
been pumped from the river during the past three months, and 
to quote from the o]»inion of an eminent engineer connected with 
one of the water com])ani(is, ‘the quantity pumped might have 
been doubled without any serious diminution of the sioreage and 
flow of the river.’ One fact will suffice to show the correctness 
of this opinion. In the middle of the jnonth of July, it; was fuuu(l 
that an enormous quantity of water was flowing over the Aveir sj.t 
Sunbury, wliich was estimated at not less than 350,000,()(>0 
gallons ill the 2i hours ; further, it niny be stated thiit tlie flow 
over this weir in the summer is quite equal in (piunlity to tlnit 
of the summer of the i)revious year, 1111111 it will be remeinl)(‘red 
the rainfall was very considerable. This nniy bo attributed to 
the generally imj roved stule of the river banks, and the removal 
of shoals in the u])per reaches of tin* river ; to the nqiairing also 
of the weirs and locks, and other works wlnMi eomhiiie the two- 
fold object of increasing the storeage and ]>urity of tlie water, 
all of which are now being vigorously carried out by the Conser- 
vators of the Thames, and in furtherance of which the live 
Thames water companies eoiitrilmte each £1 ,tMK> aiiimally.” 

LIME AND LEMON .1! 'CE. 

The results of the Merchant Shijqiing Amendment Act, as far 
as it relates to the su])])ly of Lime and Jjomou J uiee, are given in a 
l^arliamentary paper recently i)ublished. 'J’his return, which ivas 
asked for at the end of last session by Mr. Alderman Lusk, 
shows the quantity of juice suhmiUed for insjK'cl.iou from the 
commencement of the oj)cratioii of the Act to the IlOth nil., the 
amount passed and rejected, and a summary of the inspector’s 
report in each case. Erom this it aiqieurs that during the past 
nine months a total of 1)8,2774 gallons of lime and lemon juice 
have been submitted for official inspection in England, of which 
42,(512 gallons were inspected at Liverjxiol, 23,810 in London, 
11,852 at Leith, 10,1(504 in tllasgow, 5,11) 1< at Sunderland, 2,501 
lit Cardiff, 422 at Southampton, 381 in Bristol, and 45 at Uull. 
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This juice was contained in 1,022 casks ; 819 casks, containing 
7(5,852i gallons, having been accepted, and 203 casks, contain- 
ing 21,425 gallons, rejected. An epitome of the quantities of 
juice that failed to pass shows that 9,764* gallons were rejected 
at Liverpool, 2,522 in London, 1,209 at Leith, 6,461 at Glasgow, 
1,051 at Sunderland, 148 at Cardiff, and 270 at Southampton. 
The chief causes of rtj(!ction, as described in the inspectors* re- 
ports, are severally — 1, Detieieney in citric acid ; 2, Not up to the 
standard of the natural product of the fruit obtained by expres- 
sion; 3, Deficiency in s])ccific graAnty ; i, Nauseous taste and dis- 
agreeable odour ; 5, Adulterated with sulphuric acid ; 6, Diluted 
Aviih water; 7, Dirty; 8, A dulterated Avutli vinegar; and fl. Con- 
taining too nnurh ])ul[). Of the tfital quantify submitted, 43 
casks contained lime, and tlie rest l(*mon -juice, so that only a 
simill quantity of the former has as yet l)(*en brought into tho 
market for use in the mercantile marine. The largest quantities 
of juice aj)jK*aTed to have been ]>re 2 )ared at Messina and Palermo 
in Sicily, in York, Slielheld, London, and Stockton-on-Tees. It 
is probable that lime juice will shortly be imported in great 
quantity for tlui ]mrpos(‘ <4 this Act from tb(‘ West Indies, and 
especially from the Island of jMoiiiserraf , from which a great 
amount is now sent in ii. concentrat-ed state for llie manufacture 
of citric acid. An oflirijil notice Avas issued hy the Board of 
'J'rade in June last liy Avliieh aJl v(*ssels hound from any port in 
tbe United Xingdoni to ])orts on lh(< eastern coast of North 
America, situab'd between tin* Jloth and 60th degre(‘s of north 
latitude, are exenqded from eairviiig lime or lemon juice; but 
this exeni]»tiotj does not exbmd or apply to ships whioh, being 
bound to any jJace within the above limits, are or irtay be, by tho 
terms of their agreements, also bound to any place out of those 
limits, nor does it apyJy to Bhi]>s bound to any ])art of the coast 
or island of Greenland situated Avithin the specified boundaries. 


SKA -SICKNESS. 

PuoKKSSOU FoKDycE Bakkkk, of Ncav Y'ork, Avho has had 
many opjiortunities of gathering the c‘xperienee of others in the 
treatment of Sea-sickness, lays down the follow'ing rules, which 
have, he says, been thoroughly and successfully test-ed, usually in 
all those who suffer most from the neglect to remain exempt from 
siekness even during a long vo 3 ’age. They are equally appli- 
cable, iHditatis 'mutandis, to sliort voyages. 1. Have every pre- 
paration made at least twenty-four hours before starting, so that 
the system nui}- not be exhausted overwork and want of sleep. 
This direction is particularly imymrtant for ladies. 2. Eat as 
liearty a meal as possible before g<»ing on board. 3. Go on hoard 
sufficiently earl}'^ to arrange such things as may^ he wanted for tho 
first day or two, so that tluy may be easy of access ; then un- 
dress and go to bed, before the vessel gets under way. The neglect 
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of this rale by those who are liable to sca-siclmcss is sore to 
be regretted. 4«. Eat regularly, and heartily, but without raising 
the head, for at least one or two days. In this way the habit of 
digestion is kept up, the strength is preserved, while the system 
becomes accustomed to the constant change of equilibrium. 5. On 
the first niglit out take some laxative pills, as, for example, two 
or three of the compound rhubarb jiills. Most persons have a 
tendency to become constipated at sea, although diarrhma occurs in 
a certain j^er-centage. Constipation not only results from sea- 
sickness, but in turn aggravates it. The reason has already been 
given why cathartics should not be taktm before starting. The 
eftervcBcing laxatives, like the seidlitz, or the solution of the 
citrate of magnesia, taken in the morning on an empty stomach, 
are bad in sea-sickness. 6. After having become so far habituated 
to the sea as to be a.ble to take your meals at ilie table and to go 
on deck, never think of rising in the morning until you have eaten 
something, as a plate of oatmeal porridge or a clij) of collee or 
tea, with sea-biscuit or toast. 7. if subsequently, during the 
voyage, the sea should become unusually rough, go to bed before 
getting sick. It is foolish to dare anything wIk'II tln're is no glory 
to be won, and something may he lost . — lirilisk ModicalJournal, 


ICKl) TKA. 

Tjie most delicious and susiaiiiing heverago that can be 
drunk in hot weather is good si.rong ten, cooh‘d down with lumps 
of ice. It should be only slightly sweetened, without milk, and 
llavoured with a few slices of lemon, which are inl'us<'d at the 
time the tea is first made. A jug of this ready at hand would 
suit the eoiriplaini/ of nuiny of our readers to a I’, whilst the 
thermometer denotes a high temperature. — Medical Times and 
Gazette. 


(lUEEN DYE. 

The attcmid-s which have been heretofore made to produce a 
green dye from aniline liavo been attended with imperfect suc- 
cess ; but M. Keisser, t»f Lyons, aj)]>ears at length to have 
solved tlie jwobhjiu by combining })ieric acid with the base of 
Hofmann’s blue. To prepare this new dye one part of Hof- 
mann’s blue is dissolved in three parts of ah'ohol of about 
DO per cent, strength. To this is added one part of ethyl, 
and the mixture is then heated in a closed vessel for half an 
hour. One or two parts of caustic })(^tash are then added ; the 
mixture is heated for three or four hours, when the alcohol 
passes oft‘, and the residual mass is washed with, boiling water 
and then heated with five or six liniidred times its weight of 
water, which dissolves the compound, and the solution is filtered 
hot. A hot aqueous solution of picric acid is then stirred in 
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until the liquid acquires a green colour, and, by allowing the 
liquid to stand for twenty -four hours, the dye is precipitated, 
and may bo separated by decantation or filtration. In dyeing a 
green colour it is dissolved in alcolu)!, and is used in precisely 
the same way as the other aniline dyes. The colour is a fine 
yellowish green. 


HAIlt DYKS. 

Dr. M‘CalTj Anderson has accidentally discovered what pro- 
mises to l«e the most perfect black dye for tlie hair which has 
yet been seen. After having used tlie bichloride lotion for somo 
weeks, he changed it for the lotion of hyposulphate of soda; 
and the morning after the first ii])plication the hair of the part, 
which l)efore was bright red, ha,d become nearly blade. One or 
two more applications rendered it jet black, while neither the 
skin nor the clothing were stained. Dr. Anderson saw this 
patient a couple of weeks later, and there was not the least do- 
terioratioTi of colour, although, of course, as the hair grows the 
new portions will ] tossess the normal tint. lie was by occij])a- 
tion a Turkey -red dyer, and was much interested in the discovery, 
though rather gric'vedto find, what medically must be considered 
one of its greatest advantages, that it did not dye the linen, and 
was th(jrel\>re unavailable for his purposes .” — Urilislo Medical 
Jourvdl. 

Some ITair Dyes (says CossielVs Mar/azim^ arc positive poi- 
sons, and poisons, too, of a most virulent diaraeter. Of these, 
pre 2 >arations of lead and mercury are the most daugerons, though 
they are b}^ no means the ojily ones that enter into the eom])osi- 
tion of hair dyes; and what adds to the danger oi' using them is, 
that they are not eliminated from the sj^sltuii in thoeonrse of the 
circulation, but, on the conirary, they accumulate, and must 
eventually be jiroductive of great and serious evils. If ]>eoplo 
must use liair dyes, let tliem carefully avoid sueb as contain mi- 
neral substanct's ; tlien* may or may not be danger in the employ- 
ment of vegetable? exliucts, but there is no doubt at all about the 
mineral. 


INDELir.LK MARKING INK. 

Dr. dACOiiSEN suggests the use of Jjigbtfoot’s a-niline Idack 
for marking-ink, wlii(di, on the score of indelibility, must possess 
somo advantages over the ordinary nitrate or tartrate of silver 
ink. Wo giv<? the author’s recei 2 >ts for two prej>arations. He 
first prej)ares a solution, No. 1, by dissolving S’oli piirts of crys- 
tallized chloride of co^jper, lO’fJS parts clilorate of soda, and 
5115 parts of chloride of ammonium in (iO parts of distilled 
water. Another solution, No. 2, is made by dissolving 20 2 )art 8 
of hydroclilorate of aniline in 30 parts of water, and adding 20 
jiarLs of mucilage (one of gnm to two of water), and 10 parts of 
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glycerine. To make the ink, -which must bo prepared as wanted, 
ono part of No. 1 solution is mixed with four ^JJwts of No. 2. 
The mixture will be of a dull greenish colour, and is ready for 
use at once, it can be ajiphed either with a quill pen or with 
brush and stencil pla.te. 'J'ho colour of the writing will at first 
be only pale greem, but it will darken gradually on exposure to 
the air, or the black may be prtaluced at once by cniploying 
heat. The best way of using heat is to hold the article marked 
over a vessel of boiling water, but tlie heat from a lamp or fire 
will of course effect the purpose. When the articles are washed 
with hot soap and waiter, the colour of the writing will be a dark 
bluish black. It will not bo affeeh'd by dilute acids nor by 
alkalis. A strongish acid will turn it green, bid- an alkali will 
directly restore the black. A very strong solution of cdiloride of 
lime will first turn the colour red and finally disc-harge it, but 
only for a. time. It will return again in a few days with in- 
creased intensity. The colour, in fact, can oidy be removed by 
destroying the fa-bric, which is more than can be said for the 
silver inks. — Mechanics’ Mayusine. 

THE ITSE OK GAS-TAU. 

Gas-tar and ammonlacal liquor fr<»m tlic gasworks not many 
years ago formed one of tbe most rdjailsive nuisanecs knf>wn to 
manufacturers. It was either tlirowu into the river, where it 
floated in ghastly blue patches, under the name of Jilue Billy, or, 
as at Edinburgh, w’as eonvt.yed away steultbily at night and 
emptied into the sea. Th(‘se oileiisivi* [)rodiiets have within 
these last few years been distilled and transferred into a number 
of liquids and solids, all of whieb an* nion? or less valuable. Tho 
gas-tar, a matenal wdth soiling jxiwers um‘»|ualled, and with an 
odour that is unaj)j»roaelialde, yields benzol, an etliereal body of 
great solvent powers, whieb forms ibo j)-ineipal eonstitueut of 
benzine, the most elleetual remover of grease stains known, and 
generally used to renovate kid gloves. Benzol i>roduee8 with 
nitric acid nit ro-benzol, a body resembling hi )d(nir bilti'r almond 
scent, which is largely emph»yed in perfuming soap. Could any 
two iiroducts apjK'ar more anta-goiiislie, to tlie substance from 
which they spring ? Eroni the same tar we have various mix- 
tures of substanees eliemieally similar to benzol. These are 
jiopularly known as “ jiaj»litlia.” One liquid of 1 his kind is the 
gas substitute of the i»enpatetie eostenuouger ami clieaj) jack, 
besides being the source of illumiiiation of Jiia.ny large factories 
and yards in which nightwork is ilone. Another of them, mixed 
with turpentine, is at once elevaledto the. dignity of the drawing, 
room, where it apjiears in tlie ta!»lc-iaiup as cam[>liiiie. Najihtha 
is also frequently used in dissolving resins, india-rubber, and 
gutta-percha. Tjampblack is made by burning, with slight access 
of air, the least volatile cumpv.uonts of gai-tar. Moreover, if 
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these be melted and mixed with pebbles, a valuable paving 
material is produced, with the appearance of which most of 
us are familiar. Eod dyes, but, unfortunately, of only ephe- 
meral beauty, can be made from that once dread enemy to the 
gas manufacturer — naphtlialine . — Quarterly Review, 


NEW PIGMENT. 

A NEW pigment is stated to have been brought into use in 
America, which is likely to have an important influence on the 
white lead trade. In a mine in the State of New Jersey, which 
has for 35 years past been worked for lead, a natural chemical 
combination has been discovered not heretofore attainable by any 
known artificial means, and which is not only suitable as a paint 
for ironwork of all kinds, but is specially adapk^d for the coating 
of ships’ bottoms, as the i)articles of copper in the combination 
are fatal to animal life. Messrs. C. and J. Keynolds, of New 
York, the Boston White Lead Comj)any, of Boston, and J. S. 
Chadwick and Co., of Detroit, are contractors for the entire pro- 
duct of the mine, and the f-ests applied to it are alleged to have 
demonstrated that the material is “ superior to any pigment 
hitherto made for firmness, body, and durability, and, in fact, in 
every essential necessary to form a perfect paint.” 

NITRATE OP BISMUTH. 

In an essay on the Sub-nitrate of Bismuth, Dr. Monneret enu- 
merates the various eft'oets of this valuable medicine. He was 
the first to employ it in nose-bleeding and intestinal liacmorrhage, 
in which latter case he adminisf^TS a tea-spoonful of it in a 
table- spoonful of Avater once an hour. He has been using it so 
in typhus fever for the last five years, and never during fliat time 
has lost a single patient by intestinal hmmorrhage. The same 
salt appears to be a specific for the cure of ozena and otorrhma. 
Sub-nitrak of bismuth, in his opinion, only acts negatively, and 
merely as an insulating agent, but it prepares the mucous mem- 
brane for the prompt absorption of remedies the action of which 
is uncertain. 


IMITATION PRECIOUS STONES. 

Pending the discovery of the means of producing artificially 
real precious stones — that is, of forming by art stones having the 
exact chemical composition and appearance of those formed by 
nature — and the arrival of the day predicted by Alphonse Karr, 
when a chemist shall ijrcscnt to the Academy of Sciences, a dia- 
mond as large as a hen’s egg, and ajKilogize for the smallness of 
the specimen, the many vain will have to indulge their vanity by 
the display of sham jew'els. It is right to say, however, that, 
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thanks to the researches of Ebelinen, Deville, Troost, and others, 
small rubies and amethjsts have been produced, and even micro- 
scopic diamonds have been made. But while we have to wait for 
larger productions it is well to have the imitations as exact and 
beautiful as possible, therefore wo copy from “Eisner” a receipt 
for a hard foundation glass, and the proportions of colouring 
agents nec^essary to give this glass the approj;)riate tints of the 
stones. Eisner takes 45‘7 grms. of pure quartz, 22‘8 grms. of 
pure and dry carbonate of soda, 7'(> grms. of borax, 3*4 grms. of 
nitre, and ll’S grms. of minium. Tliese ingredients reduced to 
a line powder, and well mixed, arc brought to ])erfect fusion in a 
Hessian crucible over a charcoal lire. To colour this mass, in 
order to imitate various precious stones, the following must be 
added : — For 8a])pliires, 0*100 grms. of carbonate of cobalt ; for 
emersilds, 0*53 grms. of oxide of iron ; for amethysts, 0*265 of 
carbonate of ma.nganc'se ; for topaz, 1*59 grms. of oxide of ura- 
nium. In all cases the fusion must be perfect, or a clear glass 
will not be obtained. Cutting greatly improves the appearance 
of these imitations. — Mechanics' Ma<jazine. 

AUTTI'ICIAL DIAMONDS, 

From time to time wo hear of prcgccts for the production of 
Diamonds by artificial moans. In the journal Ijes Mtmdes 
wo are told that M. Calixte Say (peal-Hre nous estropions 
le nom) had discovered the true means of fabricating the diamond 
by vajiorizing the iron of a blast-furnace ; and that M. Tessie of 
Motay proposed to furnish the heat necessnry for the operations 
by the combustion of oxy-liydrogen gas ! We are now told that 
M. Saix is the author of the j)rocess ; and that it consists in 
forcing through a blast-furnace a current of chlorine, by which 
the iron in fusion would be converted into a j)rotochloride of iron, 
which would be volatilized, lojiving the carbon intact -, — ** Dans cos 
circonstaurrsj le cristalUsation dii vharhon pour mil s'effectnerl” 
Surely, in this present depressed st-site of the pig-iron trade, our 
iron -masters might turn their blast-furnaces to account, and by 
establishing diamond manufactories in the black country, in 
Clevela-nd and elsewhere, give a brilliant turn to a great native 
industry. 


NEW SAFETY-LAMP. 

According to the inventiou of Mr. W. Key, of Bristol, the 
Lamp is constructed of a raotal case, with an orifice 3 in. in 
diameter, through wlmdi the liglit issues. The glass which fills 
this orifice is preserved from injury by several crossings of strong 
wire. The air is admitted through an aperture in the bottom, 
and the bot air goes out through another at the top of the lamp. 
Both these apertures, reports the Mining Journal f are covered 
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with wire-ganze, protected in ench a way as to put a stop to the 
dangerous practice of miners lighting their pipes through the 
gi-uze, which is often done with the lamps now in use. The 
lamp, made of common sheet-iron, would weigh about 2 lbs., and 
its price would not be greater than that of the Davy Lamp, while 
it gives at least twice as much light, at a cost of about 2d. for 
twelve hours’ burning. One difficulty with mining-lanterns has 
been the breaking of the glass when it is brought into contact 
with the flame; but with Mr. Key’s lamp 1 he light goes out imme- 
diately the liintcrn is licld in such a position as to bring the top 
of the flame under the glass : held in Jiiiy other position the light 
remains burning. Another pecmlijjrity of Mr. Key’s invention is 
that, as soon as it is taken into an atmosphere of fire-damj), the 
flame begins to flicker, more or less, according to the quantity of 
fire-damp, and ev<‘ni,ually g<»e8 out. The lamp has been shown 
to several practiesd men, who highly approve of it. Altogether, 
Mr. Key’s invention is a ver}' ingenious and useful one, and likely 
to prove of great s(!rvice to colliers in their dangerous calling. — 
Mechojnics^ Majazina, 

doty’s CONCENTlllC LI OUTHOUSE LAMP. 

The great (hsidn'aUttu. long sought for, viz., a i)owt>rful, brilliant, 
and reliable light, eomhim'd with ee<»nomy, for coast lights, seems 
at length to have hcion attained hy Captain 11. JT. ])otv, who has 
invented and constructed a ‘‘first order” Coneentric Lamp for 
burning liquid hydroearl)on oils, the results of which appear to 
promise what has long l)een want-ed to remedy the irregularity 
attending the lanqis now euqdtyed hy maritime nations to light 
up their coasts. It is well known that the safety and success of 
the commercial marine of every nation depends largely u])on, and 
is increased or diminisliedhy the numher and distinctive eharacter 
of the signal, or danger-lights arranged on its coasts. The de- 
mand for good fish-oils being beyond th(! supply, other and in- 
ferior oils have he<m unavoidably used for lighthouse jmrposes. 
The inferior quality and illuminating power of tlieso oils frecpiently 
involve the necessity of trimming the lanqis during the night, an 
operation invarialjly attcn<lcd with much danger to eommeree, 
and calculated to mislead the navigator and jeopardise life and 
property to a serious extent. These di.sad vantages being common 
to every nation in the w(»rld are the cause of man}' of the marine 
disasters aliiKJst daily ])roughl umhT nnr lutfiee. obviate, as 
far as possible, the above-mentioned diliieulties, and to bring into 
more general use for ei)ast lights the already w'cll -known liquid 
hydrocarhon oils, Captain Doty has d(‘V(»ted a large amount of 
thought and time, and has ]>roduced a lam]) hy which the above- 
mentioned ditlieulties will be entirely t)vercome. It is said that 
this lamp produces a, more powerful light than any now in use, 
and will burn the full service time w’itli undimini shod brilliancy. 
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anil wiihoTit reqmrinpf to bo trimined — a savinpf of more than one- 
half in the cost of fluid beinfj tlie result of Ca])tain Doty’s im- 
preved arrangement of burners. These bum(?rs contain only 
about one })int of oil (without sir space), and are supplied, from a 
reservoir jdaitcd outside the lenses of a lij^hthouse, throuf'h a 
syphon, in sucii a iriiinner th:i.t a (lonstant li^dit and cpiantity of 
fluid is always niainiained in the burners, and nir is guided to the 
flame by adjustal)le flanged rings, so lhat the most complete 
combustion of the carbon (‘usues ; nnd the a])plieation of Captain 
Doty’s lain]) to, end its trial wiliiin any first-class lighthouse, can 
be made without any alliirjition in the structure or arrangement 
thereof. 


THE OXY-nVDKOCKV LlfillT. 

OxYOEN is now largely used in ihe ]>r{»d action of the lime-light 
for photographie enlarging, and the manufacture of lliis gas may 
long be carried on with jierfeet safety, but at last result in an ex- 
plosion dangerous to life and limb. This arises from tlie use of 
an impure sani[»le of bliu'k oxide of manganese, containing com- 
bustible mat, ter; so that when clilorate of jiotash is added, and 
heat is aj)i)lied to the retort, an ex]»losi()n is the ri'sult. Safety 
from such accidents may lie secured by bca-ting tbe black oxide 
of manganese to dull redness in a enicible bidbre using it in tbo 
manufacture of oxygen from eblorate of ]»otash. In this roasting 
operat,ion eare must bo taken that soot or carbon does not fall 
into tbe erueible, or that may result in an explosion. After ])re- 
paring a ipiantit y of oxygen, it is best, to wash out Uie n ‘tort, and 
to throw tlie wasbiiigs on the lilter, which will colioct tbe black 
oxide of Tiuingaiiese. 'I'his oxide is not changed by- the jiroeess 
of making oxygen, and alter having onee. lieen used for the pur- 
pose, of course it may be emj»loyi*d again with perfect security. 


MIXTURE OF (lAS AX]) AIR FOR ILIl'MlXA TlXtJ PT’Kl’OSES. 

It has been ]»roposed to use the Druninnmd Light for the illu- 
mination of ]>nl)lic places in Paris. The maiiufaeture of oxy^gen 
for the juirpose is indeed ihe chief ditlieulty in the way of the 
application, and the nnmiei]»al authorities of Paris hesitate to 
regard the method of M. I’essie dn JMotay as perfectly satis- 
factory. 

Another inventor comes forward with a scheme for burning a 
mixture of coal-gas and a.inios]»lierie air, so as to ])roduce an in- 
tense light. Every one know's that the ordinary flame of a Bun- 
sen’s burner is but faintly luminous. Tbe j)articles of carbon are 
so raj)idly oousurueil that their momentary iiiea.ndeseon(.?e, which, 
according to the generally received oi)iuion, gives luminosity to 
the (lame, is not permitted. It is necessary, therefore, to intro- 
duce some other substauco which shall he inainiaiued at a white 
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heat, and bo furnish the light. M. Bonrbouze employe for the 
purpose a roll of very fine platinum wire-gauze, upon which he 
directs a largo number of very small jets of the mixed gases. 
The combustion of these gives a vivid incandescence to the 
platinum, and furnishes light at a considerably reduced cost. 
The air, however, has to be supplied by a sort, of blow-j)ipe appa- 
ratus, which complicates the matter ; but notwithstanding this, 
the inventor assures us that a great saving is made by the use of 
his invention. — Mechanics* Magazine. 


GAS-LlGHTlNG. 

The illuminating power of a flas jet, it is found, may be im- 
mensely increased by introducing a small cylinder of magnesia 
into the centre of the flame, somewhat after the manner adopted 
in the Drummond Tiight of introducing a small ball of lime. The 
announcement of the success of this exiTediment now comes to 
us from Paris witli a very great pretension ; but in reality there 
is little new in it. The species of light now required is an elec- 
trical light of niodf?rated intensity, produced in a globe of mag- 
nesia or other appropriate material, and the electricity could be 
distributed to every house by wires in the way in which gas is 
now distributed in pi|)08. The electricity should, as in the case 
of the electric lights for lighthouses, be generated by mechanical 
power. 


MEASTIREMENT OF DAYLIGHT. 

Mr. R. J. Wright has read before the Royal Society a paper 
on the subject of an easy manner of measuring the intensity of 
total Daylight. It has been highly S])olfen of by our leading 
philosophers. A white disc, with a blach central spot, is made to 
slide up and down within a metal tube. The tube is mounted 
vertically, and the observation is made by peering down it, and 
noting the point, as indicated on a graduated scale, at which 
the disc and spot can just be discerned in t.he da.rl\ness. The 
brighter the daylight, the greater the deidh of the limit of visi- 
bility ; the darker the day, the nearer to the tub(?’B edge must 
the disc be brought. It wdll be seen that the measurements are 
differeiitial, and that they may be aflected by the sensitiveneBB 
of the observer’s eye. 


EXTENSION OF THE LIME-LTGITT. 

Its principle is exactly the same as that, known as the “ Drum- 
mond Light,” but some slight iinprjjvcrrjents have recently been 
introduced into its working. Three substances are concerned in 
the production of the light — viz., two gases, oxygon and hydro- 
gen, and a solid — lime. The modo in which these are used is as 
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follows : — a jet of hydrojifen. bcinpf lijrhtcd, a jet of oxygen is 
turned on so as to mix with it, and the solid incombustible lime 
being so arranged as to be exposed to the intense heat, it emits a 
light so pure and so powerful that it is only rivalled by that of 
the sun. The method of using and lighting the jet is precisely 
the same as with a common gas-burner ; so that no special know- 
ledge or instruction is requisite for its managcmcMit. When the 
consumption of the lime-light gases does not exceed l^ft. per 
hour, the light produced is equal to four gas-lights, each burning 
five feet per hour. Three feet per hour give a light equal to 15 
gaslights, each burning five feet- per hour. Six feet per liour 
give a light equal to (iO gas-lights, so that six feet sire equal to 
300 ft. of gas. The two gases may be easily produced, and a 
very small main would bo suffiident to convoy them through the 
streets for tlie lighting of dwelling-houses — a purpose for which 
this liglit is singularly well-titted, as its products of combustion 
are quite innoxious, and have no tarnishing effects. Another 
advantage is that it exercises no changing influence on colours, 
every tint being as distinctly obsc^rvable by its assistance as in 
the light of the sun. Various towns in Scoflaiid arc adopting 
the light, and it is expected that th(‘ lime-light will gradually 
supersede the use of gas . — London Scotsman. 


TEWPEKATURE OF FLASfES. 

A VALUABLE paper by Bunsen, ‘'On the Temperature of the 
Flames of Carbonic Oxide and Hydrogen,” apja'ars in Poggen- 
dorfif’s Annalm. When a mixture of a- cornbiistiblo gas with 
oxygen is ignited, the elevation of femperature which oc(*urs can 
be ea<sily computed by a reference to the beat generafcjd by com- 
bustion and the specific heat of the products of combustion. The 
rate of propagation of ignition of a mixture of oxygen and hydro- 
gen is 31 metres per seeorul, and of carbonic oxiih* and hydrogen 
1 metre per second. A mixture of carbonic oxide and oxygen, in 
the proportions proper for combustion, will, it is reckoned, be 
heated from 0 deg. to 3,033 deg. centigrade ; of hydrogen and 
oxygen, from 0 deg, to deg. centigrade; a mixture of car- 

bonic oxide and air, from 0 deg. to 1,007 deg. centigrade ; and a 
mixture of hydrogen and air from 0 deg. to 2,02 1 deg. centigrade. 

IMPROVED PTrOTOGJlAPITIC PROCESS. 

By the usual manner of producing ] photographic impressions, 
when the invisible imipression is formed in the camera, it is re- 
moved into a dark room, and at once developed or rendered 
visible by tricans of solutions or analogous ponderable agents. 
Mr. F. B. Gage, of St. Johnsbury, Vermont, U.S., under a recent 
British patent, employs, on the contrary, what may be termed a 
partial dcvelojpment in the camera by the aid of diffused light. 
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The development is afterwards completed in the usual way, 
taking the precaution to reduce the streugtli of the developing 
fluid with water. 

Mr. Gage takes a photographic impression in the usual man- 
ner, and then i)lafieB some plain dark dead surface in front of the 
camera, the sensitive surface still renuuning in the camera. He 
then removes the covoniig frem the lens tube, and exposes the 
sensitive surface on which the impression has been formed to the 
light reflected from the dark surface, while the dark surface is 
kept in gentle motion, so fi,s to ju’eventthe sensitive surface from 
taking an im]>rt‘Ssion of any wrinhlcs or other variations on the 
surface from which the light is rcflceted. The time of this ex- 
posure is varied acc(u*ding to tin* a.monnt of light reflecttnl and 
the eflbct it is desirable to produce. ^J'he usual amount of time 
occupi<*d in this ex]»osure will Ik* from one-fimrth to double the 
time emph» 3 ’<*d in taking the iiivisilile impression; but in some 
cases it can be extended inucli beyond this t.irne. For a dark 
dead siu’face Mr. Gage usually uses aineceof thick black woollen 
cloth about 18 in. s(|nare, attached hy one edge to a stick about 
2 ft. long, which is held horizontally ami gently moved in front of 
the camera wdlh the h'ft. hand, while the lens tube is uncovered 
with the right band. It is not absolutely essi'ntial that this 
dark surface be kept in motion, Imt it is safer. Tliis (‘X]K)8ure of 
the sensitive surfa,ce to tluGiglit reflected from a. dark dead sur- 
face apjiarently leaves tbe lightest portions of the impression 
but little changed, while it effect s a much greater change in the 
darkest portions of tlie same, and thus harmonizes and jiropcrly 
blends the two, giving to the whole an atinosjdKiric ellect never 
before realized in pliotograj»hie impressions. It a’so renders it 
less diflicult. to obtain the necessary" intensity in negatives. 

This invonti«»n applies equally well and is operat ed in the same 
manner in taking ]K)sitives or negatives in tlje camera, and it may 
be used without further instructitms in 2 >roducing any style of 
photographic jnetures. It is necessary that the dead surface bo 
suitably lighted, and the time of ex]M)Sure proportioned to the 
result desired to be ])roduced. The best results are ])r()dueed 
wlien the dead s»irfa,ce is as stnuigly lighted as jxissible without 
sunlight, using a diaphragm to reduce the aj^erturo of the lens 
to prevent the develojiinent being so rapid as to become unman- 
ageable. Mr. Gage has produced (*.\cclh‘nt results with a silver 
bath of tweiifj" grains of nitrate of silver to tlu^ ounce of •water, 
being about om'-balf the usual strength in use, the 8t*nsitizing of 
the collodion being projjortionalJy reduced ; it will effect a great 
saving of expense for this reason. The inventor believes bis 
invention also removes the most important obstacle to the pro- 
duction of dry ]>la,te im])re88ion8 by harmonizing tbe lights and 
shades, which have heretofore usually been bard and iua.rtistic. 
Exposing the sensitive surface in tbe manner described, before the 
impression is formed, has less tendency to blend the lights and 
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shades than when done afterwards ; Imt it gives a different and 
peculiar tone to the impression, which in some cases is very de- 
sirable, especially in negatives. 

When the object to be impressed is strongly lighted, accom- 
panied witli deephea.vy shadows, it is advis!il)le fo illuminate in 
the manner described tli« sensitive surfmre both before and after 
the imj)ressi(.n is formed. This is ellecfed by moving the black 
cloth before the camera a short time bcf(»re as well as after, and 
operating otherwise in the same manner as before described. 
St)me good eflect may be producca by admitting transmitted 
light njion the sensitive surfaec, or light ndlccted from yellow 
and even red and other coloured surfaces, either before or after, 
or both before and after the j>liol.f)graplne impression has been 
formed. The refleetiou from a dark ilead surface, however, is 
niiKib to be jireferred, arid Mr. Gage sia.t(;s that he has found his 
method of operating perfectly coiiveiiieut and practical for use. 


ACTION OF LKSJIT IM'OX CUJiOKIDK OF SILVEE. 

If in a tube of white glass, IVom 1 !■ to 15 inches long, you 
enclose moist Chloride of Silver (freshly" precipitated by means of 
a solution of eldorino in water), ami expose it to the direct 
action of the solar rays, it will be observed, that while the chlorine 
solution is yellow, the cblorido of silver nMuairis white ; but after 
the clihtrine solution l>eeomes eoluurless, the chloride decomposes 
the water under the a,<'tion of light. As soon as the ebloride of 
silver blackens at the surfaces, it should be agitat(‘d from time to 
time, and left exjiosed f<»r a few days to a. direct light., until the 
whole becomes of a tine black colour. If the tube is now taken 
into a dark place,' the blai-kness will disa,j)j)ear by degrees, 
chloride of silver becoming re-formed, and tlio contents of the 
tube becoming perfectly whilt? a.ga.iri ; and tin’s ex2)eriment may 
be repeated indeliiiitoly. It is an evitlence that in llieir succes- 
sive reactions the chlorine, oxygen, bj^drogen, t'tc., preserve pro- 
perties of combination and re-combina^ion. Bromide of silver 
(and, probably, cyanide) present the same reatdion. Iodide of 
silver only blackens in the sun, after being sensitised by means 
of pj^roga-llic acid. It does not black(?ii visibly^ without a re- 
ducing agent . — Cheriiical ^’virs. 


MANUFACTKlJI'l OF IKON. 

A PAPEE has been read to the British Association, “ On Some 
Points Affecting the Economical Msmufaeture of Iron,” by Mr. J. 
Jones. The author estimat.ed the production of pig-iron in 
Great Britain at l-jOfK), ()(>() tons per annum, and the make of 
finished iron at about 3,000,000 tons. He adduced these statistics 
to show the immense issues involved in the improvements he 
wished to notice. He then referred to the economical application 
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of fael in the iron manufacture, more particularly in the finished 
iron processes, and remarked that the newer blast-furnace plant left 
little to be accomplished in the economical use of fuel, except in 
utilizing the waste produces given oflF in coking the fuel. In pud- 
dling, however, great waste of fuel went on, and two modifications 
of the ordinary puddling-furnace were to be noticed as calculated 
to save from 20 to 25 per cent, of fuel, and to consume all the smoke 
usually produced. The Wilson Furnace, in its most recently im- 
proved form, consisted of a sloping chamber, into which the fuel 
was fed at the top ; and the volatile matters generally forming 
smoke were reduced by passing over the incandescent mass of fuel 
further along the chamber. The air for combustion was delivered 
into the furnace in a heated condition, and a steam-jet was de- 
livered underneath the grate, by means of which the formation of 
clinkers was avoided. The Newport Furnace, Middlosborough, 
had a chamber constructed in the ordinary chimney-stack ; and 
in this were jdaced a couple of cast-iron pipes, with a partition 
reaching nearly to the top. These i>ipes were heated by the 
waste gases from the puddling-furnace, and through them the air 
recpiired for combustion was forced by means of a steam-jet, and 
was thus delivered in front of the grate in a lughly -heated condi- 
tion. These furnaces, of which a considerable number were in 
operation at tlie Newport Works, effected a saving of at least 25 
per cent, in fuel. The structural modifications would involve 
comparatively little outlay, and the saving to be effected would 
recoup that outlay in a single year. The economy represented 
by applying the new plans to the whole iron trade would amount 
to about 1,500,000 tons of coal per annum. 

Tlie author proceeded to describe the manufacture of iron by 
the Iladclitfe Process, which had been for some time in operation 
at the Consett Ironworks, Newcastle. The puddled iron, which 
was usually rolled into rough bars, Btraight,ened and weighed, 
allowed to get cool, then cut up, jnltd, heated, rolled into blooms, 
re-beated, and, finally, rolled into finished iron, after a compli- 
cated series of operations, was, by the new method, finished off 
by a continuous and simple process. Five or mure puddled balls 
were put together into a large bloom, under a very heavy steam- 
hammer, shingled down into a bloom, passed for a short time 
through a heating furnace, and rolled off into finished iron, not 
more than half an hour after the iron left the puddling-furnace. 
Specimens of iron made by the process were exhibited. A great 
saving in the cost of manufacture was represented by this process 
in all departments of the manufacture of finished iron ; and it 
was calculated that a saving of 1 ,500,000 tons of coal alone wonld 
result from the general application of this system. Particular 
stress was laid upon the fact that, in carrying out this process, no 
extensive or expensive alteration of existing works was required, 
and a saving of from 3 J to 4 cwt. of puddled iron would bo secured 
upon each ton of finished rails or plates now turned out, the cost 
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of making malleablo iron being reduced to a very considerable 
extent. The importance of the whole question, in a national 
point of view, was also dwelt upon. 

STEEL MANUEACTUKE. 

Mb. Ferdinand Kohn has published a paper “ On the Recent 
Progress of Stool Manufacture.” Ho stated that at the last meet- 
ing of the British Association at Dundee he called attention to a 
new process of steel manufacture, viz., on the open hearth of a 
Siemens’ Furnace by the mutual reaction of pig iron and decar- 
burized iron, or wrought iron, upon each other, which was known 
in France as the Martin Process. Within the last year the pro- 
cess has been brought into operation in this country, and he had 
now the pleasure of laying before the meeting a few samples of 
steel which had been made by the process in the Cleveland district. 
The process realizes the old and repeatedly proposed idea of 
melting wrought iron in a bath of liquid pig-iron, and thereby 
converting the whole iriass into steel. The principal elements of 
its successful operation, and the points which distinguish it from 
all previous abortive attempts were — Ist, the high temperature 
and the neutral or non-oxidizing flame produced by the regene- 
rative gas furnace of Mr. Siemens ; and 2ndly, the method of 
charging the decarburizod iron into the bath of pig-iron in mea- 
sured quantities or doses. These doses of wrought iron or steel 
are added to the bath in regular intervals, so that each following 
charge in melting increases the quantity of liquid mass, and adds 
to the dissolving power of the bath, until complete decarburiza- 
tion is arrived at. The charge is then completed by adding to 
the decarburized mass a certain percentage of pig-iron, or of 
the well-known alloys of iron and manganese, and the degree of 
hardness or temper of the steel j>roduced depends u})on the pro- 
portion of this final addition. Having referred to the works in 
this country which had begun to work the process, and i)roduced 
various tables showing the results of expi riments that had been 
conducted, be referred to the question of cost, stating that the 
materials for producing a ton of steel were estimated to cost 
£6 Gs., to which must be added wages, repairs of plant, and 
royalties to both patentees, which would bring tho prime cost 
of the Siemens-Martin stool to about £7 lO.s. per ton, j)rcci8ely 
the same as the prime cc^st of Bessemer steel. Referring to 
the question of how this new process is likely to afibet the pro- 
gress of the Bessemer system, of which it seemed to be a rival, 
Mr. Kohn said that, in his opinion, tho only influence wldeh it 
could have upon tho Bessemer steel was to stimulate and assist 
it, and widen the sphere of its application. The two processes, 
working with different classes of raw material, could never come 
into direct rivalry. By working up the waste and offal of the 
Bessemer Steelworks, the crop ends of steel rails, and similar 
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material, tlic new process would assist in cheapening the prime 
cost of Bessemer steel, in which the waste plays an important 
part. 


GAS FURNACE. 

Mr. C. W. Siemens has delivered to the Chemical Society a 
lecture “On the llej'enerativo Gas Furnace, as Applied to the 
Production of Cast Sk'cl.” Processes were described by means 
of -which low carbon steel of good (juality can be manufactured 
from wf)ru railway burs, or jiroduced direct from the ore by dis- 
solving tlie s])ongy metal, as soon as formed, in a bath of melted 
pig irt>ii. Mt)dels of the furnaces were shown, and amongst the 
iiudallic. specimens cxhilii<<;d was a quality of steel containing 
2 ])er cent, of lungsteTi, the in.-igiictic properties of which were 
remarkahle, a sinall h<»rseshoe magnet made from this alloy 
being ca.jjahle of sapx>ortiug twenty times its own weight from 
the armature. 


Heaton’s direct steel i»rockss. 

The names of Parry, Uchatius, and Martin in earlier, and those 
of Bessemer a.nd Siejiieus in more recent times, are inseparately 
connected with tlie history of Sb>ol -making. Another successful 
worker in this direclion has latt'ly tjome before public notice — 
Mr. John Heaton, who has brought to a successful issue a direct 
method of producing steel, which bids fair to place other pro- 
cesses in the sluuh^. This pn>cess has been a.t work for many 
memths past in one locality — the Langley Mill Works, in tho 
Ere wash Valley, near Nottiiighajn — upon a manufacturing scale, 
and with comphste success, both metallurgic and mercantile. The 
Heaton I’rocess is a direct tdiornical reaction, and cemsists in 
apjjying to th(! molti*n crude iron nascent oxygen develoi)ed at 
the moment of contact between tin? molten cast iron and such 
salts and nitrat es as yield oxygen under those conditions. The 
idea of de(?arburizing enide iron by the use of nitrates is, we 
believe, to be found in many clieinical works, and is, tbereforo no 
novelty. But the fact of its b(;ing carried out in practice to a 
successful issue is, and theretbre reflects the highest credit on 
Mr. Heaton. The salt enijdoyed by Mr. Heaton is the nitrate of 
soda, which is much more ]»lentiful thnn nitre. It is not decom- 
posed in ])rescnce of fluid cast iron witli the same intense energy 
that nitre is, but still would prove more or less unmanageable as 
an agent for the burning out of the silicon, carbon, sulphur, 
phosphorus, &c., were it not for the extremely simple but beau- 
tifully eirective apparatus invented for its application, and which 
constitutes, in fact, tl>e essence of Mr. Heaton’s patents, of which 
he has tak(?ii out several in connexion with this process. This 
aj)paratus will be found illustrated at pages 350 and 351 of our 
present issue, a detailed description accompanying the engravings. 
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The process by whicli the oxtraordiiuiry results wo shall pro- 
eently describe are produced, is conducted as follows : — Cast iron 
of any quality is lirst melted in a comiriori iron-foundry cupola 
with coke fuel. A known quantity of the liquid iron — usually 
about a ton — is ta])pcd out. into an ordinary crane-hid le, which is 
swung round to the side of the converter. This latlt*!* is a tall 
cylinder of boiler plate, open at the bottom, between which si.nd 
the floor a space is left. The converter hsis a lirebrick lining, 
and terminates in a conical covering, out of which an iron funnel 
oiiens t.o the atmosjdiero. In the bottom of the converter a 
number of short cylindriciil pots, lined with brick and lire-clay, 
are adjusted. Into the bottomed* one of these pcjtsagivcn weight 
of crude nitrate of soda of commerce is put. The surface of the 
powder is levelled and covcr(?d by a tliick circular j»erforated 
plate of cast iron. One of these pots ibns i»rcj)ii red having been 
adjusted to the bottom of the cylinder, the couvtjrtcr is now 
ready for use. At one side of the cylinder is a liopjjcr, covered 
by a loosely -hinged flap of Ixnler plate. This ]>]a.tcis rais(?d, and 
the ladleful of liquid cast inm is poured into the convi'rter, iiiid 
descends upon the top of the cold cast iron jicrf orated platu. The 
plate docs not float up nor become displaced, nor does any action 
become apparent for some minutes, while the plati; is ray)idly 
ac<}uirmg heat from the fluid iron al)ove it, and the nitrate 
getting heated by the contact witli it. What follows is so well 
described by Professor Miller, of King’s (College, in a Uei)(>rt now 
before ns, that we preft*r givingit in the Professor’s own words. 
He says : — “ In about two minutes a reaction eojninem:ed ; at 
first a moderate quautity of brown nitrous fumi'S escajted; 
these were followi‘([ b}' copious blackish, then gre^q tlnm whitish 
fumes, produced by tlio escaj)e of steam, carrying \vith it, in 
suspension, a portion of the flux. After the Ja[)se of live or six 
minutes deflagration occurred, attended wdtli a roaring noise and 
a burst of a brilliant yellow flame from tlie toj) of the cliimiiey. 
This lasted for aljout a minute and a half, and then subsided as 
rapidly as it commenced. Wlien all had hecorne traiKpiil, the 
conveHcr was dekiched from the chimney, and its contents wi-re 
emjdicd upon the iron pavenwnt of tin* foundry. These C(»risist(;d 
of crude steel and of slag. ’The crude steel was in a ])a.st.y state, 
and the slag fluid ; the cast iron ]»erforatcd plate liad become 
melted uy) and incorjH united with the charge of molten metal. The 
slag had a glassy, hlebby ajipearauee and a blairk or dark green 
colour in mass.” 

The crude steel thus produeisl from Heaton’s converter is 
broken up, and after the Inmiis have been squeezed under the 
shingling hammer, are again heated in a common hailing furnace. 
They are afterwards rolled or forged into bars or masses of any 
required form. In this condition the material is called by the 
inventor “ steel iron,” which, in fact, is a product obtained from 
the crude steel by taking out the carbon in the rc-hcating 



174 


THE YEAK-BOOK OF FACTS. 


furnace. It is an iron which is nearly free from sulphur and 
phosphorus, possessing great strength and toughness, and is for 
structural purposes equal to the renowned wrought iron pro- 
duced at Lowmoor and Bowling Works. It welds perfectly ; 
it is tough both hot and cold, neither red-short nor cold-short, 
and forges beautifully at both the test temperatures for iron — a 
low red, and a clear yellow heat. This steel -iron is in itself a 
very valuable material, which has been produced ready for 
market without the intermediate jjroccss of piling and balling. 
From this material Mr. Ilcaton produces his cast steel in the 
following manner: — The cakes, after they have been squeezed by 
the shingling hainnicr, are broken uj>, jjut intt) ordinary clay 
melting-pots of the usual size, holding about 00 lb. each. To 
each 10() lb. of the material, about 2^ lb. or 3 lb. of spicgel-eisen, 
or its equivalent of oxide of manganese and a little char- 
coal, are added, and the whole is fused and cast into ingots. It 
is now excellent cast steel, and when the ingots have been tilted 
in the usual manner, cast-steel bars are produced fit for any 
uses to which steel is at ])reseiit applied. Such is the Heaton 
Process ; its sinqdicity and directness need neither comment nor 
praise at our hands. 

Wo have already referred to Professor Miller’s Report, which 
gives the following results of analysis of three samples of metal 
produced at the Luiigicy Mills under his own observation: — 



Cupola 

I’isW. 

Crude 
St(5ol (7). 

Steel 

Iron (8). 

Csirhon 


1-800 

0-993 

Silicon, with u little titanium... 


()-20(J 

0-149 

Sulphur 

oii:i 

0-018 

traces. 

Phosphorus 

I'too 

0-298 

0-292 

Arsenic 

0-0 tl 

0-039 

0-024 

Msm^^anese 

O-.-HH 

O-OfW 

0-088 

Calcium 

— 

0-319 

0-310 

Sodium 

— 

0 144. 

traces. 

Iron (by dili’orence) 

92-293 

97-02« 

98-144 


l(K)-000 

100-000 

100 000 


“ It will be obvious from a comparison of these results,’* says 
the Professor, “ that the reaction with the nitrate of soda has 
removed a large prox)ortion of the carbon, silicon, and phos- 
phorus, as well as most of the sulphur. The quantity of phos- 
phorus (0’21I8 per cent.) retained by the sample of crude steelf 
from the converter which I analysed is obviously not such as to 
injure the quality. The steel iron was subjected to many severe 
tests. It was bent and hammered sharjdy round, without 
cracking. It was forged and subjected to a similar trial, 
both at a cherry-red heat and at a clear yellow heat, without 
cracking; it also welded satisfactorily.’* The Professor con- 
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eludes his report by stating that Heaton’s process is based upon 
correct chemical 3 )rinciples, and that the mode of attaining the 
result is both simple and rapid. 

Besides the Report of Professor Miller, we have before us re- 
ports from Mr. Robert Mallet, C.E., and from Mr. David Kirkaldy, 
upon the general principles of the invention, and the results of 
the testing of a number of bars of Heaton’s steel -iron. Both of 
these reports are exceedingly satisfactory, and bear valuable 
practical testimony to the high cliaracter of the process and the 
material produced. Mr. Mallet’s conclusions arc: — “ Ist. That 
Heaton’s patent process of conversion by means of nitrate of 
soda is at all points in perfect accord with mctallurgic theory. 
That it can bo conducted upon the great scale with perfect safety, 
uniformity, and facility, and that it yields products of very high 
commercial value. 2nd. That in point of manufacturing 
economy or cost, it can compete with advantage against every 
other known process for the jjroduction of wrought iron and 
steel from pig-iron. .‘Ird. Amongst its strong points, however, 
apart from and over and above any mere economy in the cost of 
production, are these : — It enables first-class wrought iron and 
excellent steel to be produced from coarse, low-priced brands of 
crude pig-irons, rich in phosphorus and sulphur, from which 
no other known jiroccss — not even Bessemer’s — enables steel of 
commercial value to be produced at all, nor wrought iron, except 
such as is, more or less, either ‘ cold short ’ or ‘ red short.’ Thus 
wrought iron and cast steel of very high qualities have been 
produced in my presence from Cleveland and Northamptonshire 
pig-irons, rich in phosphorus and sulphur; and every iron- 
master, I presume, knows that first-class WTought iron has not 
previously been produced from pig iron of either of those dis- 
tricts, nor marketable steel from them at all. Heat^on’s process 
presents, therefore, an almost measureless future held in extend- 
ing the manufacture of high-class wrought iron and of excellent 
steel into the Cleveland and other great iron districts, as yet 
precluded from the jiroduction of such materials by the inferior 
nature of their raw ])roducts. It admits oi the steel manufacture 
also being extended into districts and countries where fuel is so 
scarce and dear that it is otherwise imjiossible.” 

Mr. Kirkcaldy’s tests go to show that the wrought iron made 
from Cleveland and Northampton pigs, and tested for tensile re- 
sistance, bore a rupturing strain of 2t3 tons per square inch, and 
an elongation of nearly one-fourth of the original unit in length. 
The tilted cast-steel made from the same pig-irons, bore a tensile 
strain at a rupture of above tons per square inch, with an elon- 
gation exceeding one-twelfth of the unit of length. These results 
show the remarkable quality of the material, and the fitness of 
the former for artillery, armour-plates, and boilers, and of the 
latter for rails, shipbuilding, and all other structural uses. — 
Mechanics* Magazine, 
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DAJtWlXTSM. 

A PAPER, l)y the l?ev. F. O. Morris, On the Difficulties of 
Darwinism,” has heou rciidto tin* Hritisli Association. The diffi- 
culties stated by the aiitlior, and the way in which they are mot 
by Darwinians, are fully seen in the subjoined discussion. 

Mr. Wallace said lhal. the ]»oints nientioiu'd by the author 
really present'd no difficulties what(*ver to the Darwinian theory, 
lie ashed, for instance, why female birds did not sing ? Mr. 
Darwin had himself exjilaiiied the reason ; it was the same as 
that fur wdiich the plumage of the female bird vras less beautiful 
tlian that of the male. In birds, as in all the lower animals, the 
female chooses tln^ male; and it is the attractions of the latter 
that lead to the ])a.iring. This ai)plied both to the voice and the 
plumage. Anot her ‘‘ diffit^ulty ” raised by the author had refer- 
ence to the winged beeth's of Madeira. Mr. Darwin’s th(‘ory 
was that, as Madeira was a single island in the middle of the 
Atlantic, subject to violent stornjs of wind, insects from it once 
blown out to sea could not get back again. Flying insects would 
thus be at a disadvantage and might b<*come extinct, while those 
without wings would survive. JJut there were some beetles in 
Madeira whicdi could n<»t get on without Hying, as tlu'y would 
lose their means of subsistence. It ^vas a remarkable fact, how- 
ever, that such iiise(!ts had longer wings than the corresponding 
animals in Furope, having gra.dua.lly acquired increased power 
to enable them to battle a.gaiijst the Avind. This Mr. Darwin 
illustrates by siq>posiiig the case of a ship striking against a rock 
near land. IVrsous who could swim well would get to the shon; ; 
those wdio could swim ini])erfectly would jn’obably be drowntidin 
the attempt ; and those who could not swim at all would remain 
on the wreck, and have a good chance of gcitting ashore the next 
day by the boats. Thus the advantage would he to those who 
could swim Avell and those who could not swim at all, and, in 
like maimer, to insi^ets that, could fly (•xci*edingl j well and those 
that could not fly at all. The authm* referred to the circumstancjo 
of apple-trees dilfering in diflerent years in the quantity of fruit, 
and said that this did not depend upon the war of ajiple-trees 
with each other. Mr. Wallace said we must go hack to the 
crah-apple for the true cause. There was a war in Nature, a 
struggle for existence, not only between one crab and amjtlier, 
but between crab-trees and every other kind of tree. All these 
trees produced millions of seeds every year, but not one seed in 
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a tliousand beoaino, a tree. Why did ono become a tree rather 
than another F The slightest difference in circumstances con- 
nected with growth would affect the life or death of a particular 
seed. Again, the author maintained that cultivated plants and 
domesticated phints, when allowed to go wild, returned to tlie 
original form ; and he cited as an illustration the case of tlie 
pansy. Mr. Darwin and other distinguished nafiiralists denied 
that assertion ; and the author should hsive given proofs of it, if 
ho desired it to be helieve<l. With regard to the inora,l bearing 
of the rpiestion as to whether the moral and intellectual faculties 
could be develo 2 >ed by natural selection, thut wiis a subject on 
which Mr. Darwin had not given an ojanion. He (Mr. Wallace) 
did not b(‘lieve thaf Mr. Darwin’s theory would entirely explain 
those menial ])h('noni(*na. 

The llev. 11. H. Tristram said, ho himself thonglit it host to 
make a compromise hetwoen the extremes of Darwiniiius and tho 
religious party. He thought there was a nnniher of shallow 
young men wlio ustsl Dsirwin’s name as a. shibbolcfh, and did 
not reallj^ undersf and ihe inaikT. Air. Darwin’s tlnsjry had 
nothing to do with the soul, nor was there a (juestion as to a 
Creator, but as to how the Crcat(»r had ereat(!d. It was not 
right that the clergy should he mistrusted by men of science, 
and blamed by tlu‘ir own cloth too, when they attempbjd to go 
into tlies(! questions. 

Dr. Grierson comjdainod that nowspai>ers and other pojmlar 
periodioafs never ]>resentod a correct statement of the Darwinian 
theory, but invariably caricatured it. 

Professor Itolh'ston said be had tbougbf ibisma,tt(T out for him- 
self, and foimd li<‘ could stiUkeep to the old btdief in which he was 
brought u]), whilst acce[)ting the idiilosophy of Darwin. He agreed 
with the princi])le lai<l down I )y Archbishop Wliati'ly, whosaid that, 
if lie ever foiiiub’d a sect, mu* of its rules shoidd be that no man 
should ever attenqd to provi* a,ny ])roposition in natural science hy 
appealing to tho iviti'd of God. Natural science ]tei>]>le should ho 
left to work out their own conclusions, ii tlu*y fell into errors, 
there were plenty of tlu-ir own brethren read}’^ enough to sot 
them right. If a. thing was true, it was true all round, and there 
W'as no truth t,o which it w^ould be contradictory. No doubt if 
any tlieory led logically to a conclusion kiiowu to be false, the 
promises must also be false ; but it did not ajjpear to him that 
Mr. Darwin’s conclusions were false. 

Tlie ITesidi'iit of thelJritish Association, Dr. Joseph Hooker, 
in his inaugural address, thus referred to the jirogress of tho 
Darwinian theory : — “ 'JVn years have elapsed since tho jmldica- 
tion of ‘ The Origin of Species by Natural Selection,’ and it is 
hence not too early now to ask w'hat progress that bold theory 
has made in scientific estimation. The most widely -circulated 
of all the journals that give science a prominent place on their 
title-pages, tho Athetiwum, has very recently told it to every 

M 
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country ■where the English language is road, that Mr. Dar'win’s 
theory is a thing of the past ; that natural soleiilion is rapidly 
declining in scientific favour ; and that, as regards the above two 
volumes on the variations of animals and ]>knt8 under domesti* 
cation, they ‘ contain nothing more in support of origin by selec- 
tion than a more detailed ro-asseveration of his guesses founded 
on the so-called variations of pigeons.’ Let us examine for our- 
selves into the truth of these inconsiderate statemenl s. 

“Since the ‘Origin* appeared, ten years ago, it has passed 
through four English editions, two American, two German, two 
French, several Russian, a Dutch, and an Italian ; while of the 
work on Variation, which first left the publisher’s house not 
seven months ago, two English, a German, Russian, American, 
and Italian edition are alreadj^ in circulation. So far from natu- 
ral selection being a thing of the past, it is an accepted doctrine 
with every philosophical naturalist, including, it will always be 
understood, a considerable proportion who are not prepared to 
admit that it accounts for all Mr. Darwin assigns to it. Reviews 
on ‘ The Origin of Species ’ are st.ill ])ouring in from the Con- 
tinent, and Agassi/i, in one of the addresses which he issued to 
his collahomicnrs on their late voyage to the Amazon, directs 
their attention to this theory as a primary object of the expedi- 
tion they were tljon undertaking. I need only add, that of the 
many eminent naturalists who have accejded it, not one has 
been known to abandon it ; that it gains adherents steadily, and 
that it is, par e.vcellence, an avowed favourite with the rising 
schools of naturali.sts ; — perlia])S, indeed, too much so, for the 
young are apt to atjcejit such theories as articles of faith, and 
the creed of the student is also too likely to become the shibbo- 
leth of the future professor. The scientific writers who have 
publicly rejected the theories of continuous revolution or of 
natural selection, or of both, take their stand on ^diysical 
grounds, or metaphysical, or both. Of those who rely on the 
meta])hysical, their arguments ai*e usually strongly imbued with 
prejudice, and even odium, and, as such, are beyond the pale of 
scientific criticism. Having myself been a student of moral 
philosophy in a luu’tliern University, I eiitt;red on my seicntilic 
career full of lio])es that metaj»hysic8 would jirove a useful 
mentor, if not quite a science. 1 soon, however, found that it 
availed me nothing, and I long ago arrived at the conclusion, so 
well put by Agassiz, where he says, ‘ Wo trust that the time is 
not distant when it will be universally understood that the battle 
of the evidences will have to bo fought on the field of physical 
science, and not on that of the metaphysical.’ — (‘ Agassiz on the 
Contemplation of God in the KoswoSf Christian JUxaminer, 
4th series, vol. xv., p. 2.) Many of the metaphysicians’ objec- 
tions have been controverted by t hat cham]>iou of natural selec- 
tion, Mr. Darwin’s true knight, Alfred Wallace, in his X)apers on 
‘ I’rotection ’ {Westminster Review) and * Cie&iioJi of Law,’ &c. 
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(Journal of Science^ October, 1807,) in winch the doctrines of 
* continual interference ’ and the ‘ theories of beauty,* kindred 
subjects, are discussed with admirable sagacity, knowledge, and 
skill. But of Mr. Wallace and his many contributions to philo- 
sophical biology, it is not eaH 3 ’' to speak without enthusiasm ; for, 
putting aside their great merits, he, throughout his writings, with 
a modesty as rare as 1 believe it to be unconscious, forgets his 
own unquestioned claims to the honour of ha.ving originated, 
independently of Mr. Darwin, the theories whicli ho so ably 
defends.”* 


NATVKATi SELECTION. 

A PAERR has been r(!ad to the Ethnological Society “On the 
Theory of the Origin of Species by Natural S(‘lection,” b^*- the 
President, Mr. J. Orawfurd. The author reviewed shortly the 
Darwinian theory of a per])ct.ual sequence of profitable variation 
in every^ sjiecies of jilants and animals, proc.eeding to show that 
in authentic histor>q liowevt-r venu)to, there is no tra.ee of such 
variation ; but that the nminmies of the ibis a.nd kestrel hawk, 
and drawings of the ox, ass, dog, and goose, which existed in 
ancient Egypt, show them as identical with the animals living 
at this da.}". The arguments of the Darwin school nrc chiefly 
derived from the variations to he met with in animals and plants; 
bnt these seldom occur in the wihl state, but only after subjec- 
tion to the control of man. VV\*. did not find the disposition 
towards variation in all sjiecit's, the ass and the camel being 
notable instaiici's, and because wdienever und(T man’s influence 
it does ta.ke ])lace, it results in a weakening in the animal of 
those qualities which render it most, fit f,o maintain “ tlie slrnggle 
for life.” Aft(’r a rcfurii f o the wild state, f he bird or animal 
loses those qualities it had acquired, and merges into the common 
stock. This, if the thotiry of progressive and y>rotitahle. develop- 
ment ■wore correct, it should nut do, but should inqiart its own 
properties to its fellows. The same thing was seen in plants, — 
the rose and jjine-ajqde, for instance, which, by cnltiv.ation, 
gained qualitii's agrecalde to man, but lost the ])«)wer of repro- 
duction, and were thus w’eukeiied in “ the struggle for life.’* 


OllUnX OK MYTHS. 

The ])opular notion of Mj-ths is, that IhcY" are free and unre- 
stricted growths of fancy, and that the stud}" of such baseless, 
unsubstantial fabrics of the imagination can lead to no precise 
or Bcientilic results. But wider knowledge must dissipate this 
idea by sliowing that myths are iiit*;llectual developments to bo 
traced to definite causes, like other products of the human mind. 

The Athenccum has rcnlicd to these stpatemciiLs. 
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Tims the myth that, on a certain hill there was a battle of giants 
and monsters, will bo probably interpreted by the fact that great 
fossil bones arc really found on the spot. Again, the story of 
the presence of a race of men with tails in a particular district 
is apt to indicate the real existc'Tico of a tribe of aborigines or 
outcasts, like the Rliautsze of China or the Cagots of France. 
There are two “ phihjsojdiic myths,” invented again and again 
in the infancy of science to account for strictly physical pheno- 
mena. The Polynesian myth of Mafine, the subterranean god 
who ciiuses the earthquake by shifting from shoulder to shoulder 
the earth which he carries, and many other similar myths, come 
under the common hoailing of myths of an earth-bearer, found 
in various regions to a(!count for the occurrence of earthquakes. 
The myth of the (luaraiiis of Prazil, that ji jaguar and a huge 
dog pursue the sun and moon, and devour them, which causes 
eclipses, is an instance from the wide-spread group of eclipse - 
myths of a similar kind. On this and other evidence the writer 
argued for the possibility of discovery in the phenomena of civi- 
lization, as ill v(;get;i.b]e and animal structure, the presence of 
distinct laws, and sit-1 rihutinl the now backward state of the 
science of culture to the iU)n-!ido])tioii of the systematic methods 
of classification familiar to the naturalist. — Mr. i?. ]). Taylor, 
l*roc. Briiiah Assoviation. 


A VKRY RABK J)ISKASE. 

Thebe exists on tccoinI in medicine up to the present day only 
one case of enormous ov«'rgrowth of all the bones of the body 
with wasting of tlu! miisc.lcs. Jt was ob8(?rved l)y Siiucerottc. 
The second lias been recently observed by Ihofessor Friedrich, 
and is de8cri})ed at length in Virchow’s Arddv. bd. ]S08. 
Saucerotte’s case was that of a man, aged lit), the weight of whose 
body rose, in the spac.e of four years, from 111) Ih. to 178 lb. by 
the increase (»f his bones, the muscles all the while wasting. 
The head of this man was monstrous, the eyes being pushed 
forward to the level of ihe forehead, and the lower ja.w having 
attained an enormous thickness. Attacks of iiiseiisibility and 
difficulty of breathing characterized his eomplaint. M. Fried- 
rich’s patient, aged 2(J, is one of six ehildnui, of whom all are 
healthy, excejit the 3 "(mngest, avIio lias a minor form of tlie same 
affection. At IS be began to find his feet and ankles growing 
largo and heavy ; then tlu* hands and lingers. The lower and 
upper limbs are of enormous size (the inea.suromoiits are given), 
due entirely to the growth of tlio hones, the muscles being 
wasted. Standing, walking, and lying are all difficult. He finds 
comfort from cold baths. Ilis int(?rnal organs appear healthy, 
and there is no disturlianee of the brain. Medicines have been 
ineffectual, but latterly the disease has seemed to be stationary. 
— British Medical Journal. 
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AUSTRALIAN ZOOLOOY. 

The Duke of Edinburgh has brought, in the Galatea^ a 
varied collection of colonial birds and aiiiinals. In Tasmania, he 
procured a very line wombat, which was jirescnted to liim by 
Lady Dry, wife of the Chief Secretary of that colony ; this wom- 
bat was BO tame imd docile that it soon became a general favourite 
with all on board the Galatea,. From South Australia, Victoria, 
and Tasmania, his Ii.o 3 ’al Ifighness obtained si large collection of 
beautiful jsarrots and other birds, and this collectitui n'ceived some 
valuable sidditions in Sydrle 3 ^ llis Ihyal Tlighness received as a 
present, from a gentleman in the Hunter IJiver district, a pair of 
very fine emus ; and on the Satnrday prior to the ssiiling of the 
ship, he was presented with a jiair of large and verj’^ tame kan- 
garoos — one reared snid ])r(‘H(*nted l)}*^ the t/<‘lonial Seendar}^ Mr. 
Parkes, and the other l)y Mr. J. T. Hy^an, M.L.A. His Ilojral 
Highness also received from Mr. Parkes the rnongouste, which 
killed the snakes at the museum on the occasion of the Iloyal 
visit to that establishment. This litth* animal was as docile and 
as pluyful as a kitten. 'J'ho same geiithnnan also presented to 
his Jtoyal Highness a pair of native cats, which, having been 
taken from their mother w'lien very young, w( ro reared and ren- 
dered as tame and tractable as ordiuary domestic cats. — llohart 
Town Mercury. 


WALRUS. 

Dr. Mukie 1ms given to tlu‘ /ioological Society an account of 
the morbid appearances observed in tlie Walrus lately living in the 
Societj^’s (larderiH, the death of which appeared to have resulted 
from extensive ulcerations in the stomach, caused by the pre- 
sence of numerous enlozoa. These notes were a(ieompanicd by a 
description, by Dr. Ihiird, of the eiitozooii in question, which was 
regarded as a new species, and }>ruposed to be called Ascaris 
Incolor. 


ELKJ’HANTS. 

In a review of Sir S. W. Baker’s w^ork “ On the Nile Tribu- 
taries of Abyssinia,” in the Afhemnim^ the traveller is taken to 
task for having omitted to notice that Hruce had i)reeeded him 
in giving an account of the 8wt)rd-huntt‘r8 of the Hamram Arabs, 
of wdiom he indeed makes a feature in his book. A correspon- 
dent of that joumsil points out that it is still more interesting, as 
attesting the handing down of customs from generation to genera- 
tion, to know' that the manner of hamstringing Elephants, as prac- 
tised by these people, was an art as perfectly understood by the 
ancient barbarians (see Strabo, lib. xvi., p. 772, and Diod. Sic., 
lib. iii., p. 161) as by Bruce’s and Baker’s “ agageers,” or “ do- 
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phant-liunters.” A relisli for tbo flosli of e]ej)liaiits and hip])o- 
potami, BO Bi^jnally illustrated in Baker’s work, appears to have 
been a characteristic of the dwellers in a region so favoured by 
large game from time immemorial ; for we are told by Agathar- 
cides that Ptolemy would have redeemed the life of the* elephant 
at any price, as he wanted elephants for his army ; but he met 
with a refusal from the native hunters, who declared they would 
not forego the luxury of their rejiast for all the wealth of Egypt. 
It is recorded in the celebrated inacrijition of Adulc, that Pbilemy 
invaded Asia with his land and sea forces, and with elephants 
from the country of the Troghalytcs and Ethio]>ians. The latter 
may refer to the region in question, situated between the Settite 
and the Ivlior al Gash, and which probably constituted one of the 
chief hunting-grounds of the Ptohunies. The port for the em- 
barkation of ele])hant8 was, it is well-known, Ptolernais Therou, 
built by Eumedes, and which Ptolemy, the geographer, tells ns 
was in the latitude of Meroe, that is to say, in IG deg. 21* min. 
N. lat. ; or, in his tables, IG deg. 25 min. 

(50U)EN K\(iLE. 

A si’LKXDTi) speoitiieii of the Golden E.i.glc has been captured 
in the litile isle of ITcrm, one of ihc islets opposite Guernsey. 
Mujjor Fit'lden, to whom tlie shooting in the isliind hclongs, had 
found seiisihlo marks of its ])rcaeneo in the destruction of his 
game, and at last, on the IG ult., his keeper was fortunate enough 
to secure ihc precious depredator. This eagle weighs 7 11). 12 oz., 
measuring G ft. from beak to tail, and 7 ft. 2 in. from wing to 
wing. 


TITK CHEAT lU STAKT). 

Mu. H. Stenkxsox hasn*a.d to the British Association a paper 
On the Extinction of the Great Busiard in Norfolk andSuflblk.” 
After referring to some very early allusions to the existence of 
the bustard in this country, and t.o the gradual diiiiinuticm and 
extinction of the siK^cies iu tin; diiferent English eountios, the 
author said that Norfolk was the lu>.t county to reckon the bus- 
tard amongst its resident siiecies. The two latest “droves ” had 
their liead-<|uarters iu the open country round Swatrhani, and in 
that near Tlietford. The Swalfhani drove formerly consisted of 
twenty-seven birds, but the number subsequently decreased to 
Beventecn, sixteen, and eleven, and, finally, dwindled down to live 
and two. All accounts agreed iu sbiiing that the last remaining 
birds were bens. One great cause of the extinction of the bird 
was the introduction of improved agricultu"*al implements, wbicli 
destroyed the eggs. The precise time of extinction could not be 
determined with accuracy. The last-known specimens were seen 
about the year 1838 ; but it had been stated that some of the 
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birds bad lingered on till 1843 or 1845. The other drove, near 
Thetford, coiisiated of thirty or forty birds ; but the numht r 
gradually declined to twenty -four, eighteen, fifteen, nine, Hevon, 
six, five, and two, the last survivors being hens only. Some per- 
sons supposed that the bird could be taken by dogs, but thij 
was not coiifirmcid by the testimony of trustworthy eye- witnossof. 
After referring to tlio local distribution of the bustard in tluj 
county, and to the ap].)earaneo of occasional immigrants from the 
Continent, Mr. Stevenson thus concluded his paper : " Having 
served its jmrposein iU day in the great scheme of Nature, the 
great bustard has passed for over out of our loi-al rauna. Cotter 
thus to have ])erished a few years earlier than to have met with a 
no less certain and more melancholy end. Had it still existed in 
18G8, some reigning l)elle, some leading votary of fashion, would 
inevitably have decreed that bustards’ jdumes should bo ‘the 
thing* for the season. Then, indeed, its fate would have been 
scaled at once, and the last British bustard would have been cut 
ujp for hatit ! ” 


TIIK CUCKOO. 

ThkIIcv. Mr. S.MrTJlhas ontributed to tbo Zoologist a resume 
of the rosearches of Dr. Caldamus respecting the natural history 
of the Cuckoo, by which it appears that tlio cuckoo never con- 
structs a iiest, but lays her eggs upon tlio ground, and conveys 
each egg in her beak to the nest of some other bird, where it is 
batched. The cuckoo, before laying, looks round to select the 
nosts in whi(;h her eggs are to be deposited, and she never places 
more than one egg in one nest. She ctmtinucs to watch these 
nests during the ]>roocBS of irnaibation, and it is the parent bird, 
and not the young cuckoo, which removes tlio other young birds 
from the nest. 'I’lie eggs of tin; cuckoo are small, relatively with 
the size of the bird, and they have been observed to assimilaio 
in tlie markings to the eggs (»f the foster-mother, whence it lias 
been inferred that tlie enckoo had tlie power of determining llio 
markings on its eggs. But Dr. .Ihild;!'>ias says that this is not 
BO, but that the eggs of dillcreiit cuckoos have dilierent markings, 
and that each selects the kind of nest in wliieli similar eggs are 
found. The xiarent cm koos migrate before the young ones are 
strong enough to accompany them ; hut the young ones follow 
by unerring instinct. 


SALMON CULTIVATION IN F-XfiLANT). 

Mr. Frank Huckland stales that, in his ollicial capacity as 
Inspector of Salmon Fisherit?s, he has lately visited many of the 
rivers of Englaml and Wales. The supjily of Salmon has been 
much increased owing to the protection of the Jiegislature. Still 
there remains much to be done. He complains bitterly of the 
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impediments thrown in the way of parent salmon ascending to 
the spawning-grounds by weirs. lie instanced Diglis Weir, which 
was the “hull door” of the great Severn; Chester Weir, that 
bloclced the Deo ; Tadcaster Weir, on the Wharfe, &c. Besides 
these large weirs there were many other mill-weirs on rivers 
that would otherwise be highly productive. The study of sal- 
mon-ladders was of ihe greatest iinportaiiec. He exhibited seve- 
ral models of ladders which might be applied to weirs at a 
reasonable cost, and Avithout interfering w4th the water supply. 
The question of pollutions was a very serious one, not only for 
the fish, but also for the p\iblic health. He instanced the Dovey, 
the Tees, the South Tym^, <fee., which were suirering under 
“hush” from the lead iriines ; and he deprecated tlie habit of 
alloAving chloride of lime t.o run into the rivers. Pa] »er -makers 
were the great eulj>rits in this matter. Tlie law of jadlutions 
should he made much stronger. He? earnestly requested the at- 
tention of the D Section to the question of “close time” for 
salmon, as the evidence went to show that the Welsh, Cornish, 
and Devonshire rivers were “later rivers” than the Severn, 
Dee, Tjiy, Wye, &c. Mr. .Auckland then expounded his theory 
as to the cause of the failure of oysters for the last si.x years. 
The cause of the succ(*ss this year, he considered, Avas warm 
weather and tranquil Avab^r. He had published, in hand and 
Water, teinjK'rat-ures taken daily at live (iith'reiit oystor-fishcries. 
The results, he thought, confirmed his theory. He had obtained 
a lieaA^y fall of spat at his experimental fishery at Recnlvers, 
near Herne Bay. There had also been a fall of spat in the 
rivers Crouch, Boacli, and on the grounds of the Herne Bay 
Oyster Comj)a.ny, but ho believed that the Colne and the Blaek- 
Avater had not bt'cn so favourcMl. He called the attention of tlie 
public to his “ Museum of Economic Fish Culture,” at the Horti- 
cultural Gardens, Kensington. He had hatched and sent away 
to different rivers nearly ‘10,000 salmon and trout last year ; and 
in liis collection Avould be found models, coloured casts of fish- 
nets, and other implerneuis connected with the improvement of 
British fisheries. 


TJIE J’ARR (’OXTKOVElfSy. 

Brieply stated, the controversy is, or at least Avas, whether a 
little fish known in Scotland as the J’arr, and in England as the 
semlet, was the y(mijg of the true salmon 8(i/or). “It 

is,” said one body of the disputants. “ It is not,” rejoined 
another. And in that state the discussion remained for a long 
period. But some clover persons, who took an interest in the 
economy of the salmon fisheries, being resolved that the parr 
question should not rest on suc.h an unsatisfactory basis, deter- 
mined to see and observe for ibemsclves, and began a scries of 
what were in reality, although the ])hrase was then unknown, 
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piacicultural experiments. The experimenters are both dead, 
and they liavo gone to their graves unrewarded, although it is 
quite certain they did royal service to the cause of tlie salmon 
fisheries. The names were Shaw, of Drumlanrig, forester to the 
Duke of Buccleuch, and Andrew Young, of Invorahin, who was 
at the time of exj)orimenting in the ernploynitmt of the Duke of 
Sutherland, at Dunrohiii Castle. They gathered the eggs of the 
salmon, and kept them till tliey came to life, and grew into parrs, 
detaining them till they were seized with the niigrii.tory instinct, 
when they were found to have clianged into wliat in Scotland 
are called smolts, having a totally ditlerent appearance from the 
parr, being scaled fish, ready to encounter the salt water, an 
element in which we know the pa.rr eantiot live. The most 
curious circumstaiKic a.t tending their experiments wa-s the inde- 
pendent conclusions arrived at by the two num ; one found that 
the parr changed into smolts, and became scaled iish at a i)criod 
of twelve months from the time of their being hatched; whilst 
the other asserted that these fish did not })eeome i)arr till they 
were two years old! Thus the ])arr qu(‘stion remained till 
the Stormonilield exjierirnenls began ; nothing being settled hut 
that the parr ultimately hecarne young salmon, and even tha-t 
was very grudgingly admitted by many of l.h(} (jontroversialists. 
A euri«)n8 turn was given to tlie controversy ])y the ostai)lish- 
ment of artificial l)rceding-])onds a.t Storrnontfield on the river 
Tay. It was there found that neither Shaw nor Young was 
right, hut that a moiety of the parr became smolts at the end of 
twelve months, whilst the otln^r half of siny given brood of sal- 
mon did not clnnige till fho fish wen* two years of age 1 ITow 
is that P will be asked. Well, we eannol tell ; nobody can tell ; 
it is one of those curiosities of fisli growth which nobody cun 
understand.- - Clentlenutn^s Matjazine. 


THE WIIITEIJAIT AKD THE HEIIKING. 

Dll. A. Gunther, of the British Museum, has given to the 
Zoological Society a rvsuiu^ of his researches into the distinc- 
tions between the different fish of the Ili'rring family. The 
British species of this important grouj) are ihe herring, the sprat, 
the pilchard (which is identical with the sardines of the French 
coast), and the two species of shad. Those species are readily 
distinguished from one aiit)flier by the numbers of their verte- 
bra) and that of their seales, the relative jiosition of the fins and 
that of the teeth. One of tlie most important results arrived at 
by this eminent ichthyologist is the absolute identity of the 
Whitebait and Herring. In the last volume of ihe Cntaloijnc of 
Fishes in the British Museum, Dr. Gunther describes the whitebait 
as a purely nominal species, introduced into science in deference 
to the opinion of fishermen and gourmands, and states that every 
example of whitebait examined by himself were young herrings. 
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The late Mr. Yarrell, who has been followcdjby most naturalists, 
regarded whitebait as a distinct fish, but the circumstances that 
it hai tlie same number of vertehrm (56) as the mature herring, 
the same number of lateral scales, and an identical arrangement 
of fins and teeth, a cornVunation of characters found in no other 
fish, prove conclusively that it is the fry or young of the herring ; 
moreover, an adult wliitebait in roe has never been discovered. 
With regard to the effect on the supply of herrings occasioned by 
the destruction of the young fry, it is probable that the number 
of eggs deposit(‘d by the mature herring is so large and dispro- 
portionate to the number of fish that attain maturity that the 
caj>ture of a portion of the fry could have no appreciable result 
ill diminishing the multitude of mature fish. 


SlCA-(il]LLS AXD THE HERRING PlSHERY. 

One of the priiieiptil sources of the prosperity of the Isle of 
Man is the Herring Fishery ; and one of the principal means of 
ascertaining the wliereabonts of the fish is the jiresence of flocks 
of Sea-gulls, wliich hover over the shoals of fish. During the 
last few years, however, so many of tlieso birds have been de- 
stroyed (in order to snpjdy the demand for fdurnos for ladies’ 
hats), that great fears were eniertained in Iho island that the 
bird would b(5(;()mu extinct, and that thus i.he fishermen would bo 
doiirived of one <.)f the best indications of ihe presence of fish. 
In order to avert this calamity, the Legislature of the Isle of 
Man roctently ]niss('d an act for the preservation of sea-gulls. 
The penalties under this nieasuro aro very s(*vore. The first pro- 
secution under the Act lias lately been lujard before the High 
Bailiff of Doiighifl. TJio defendant was Mr. John Gold, a noted 
dealer i ii sea-gu 1 1 s’ pi umes . T t a | )pear s th at a f e w -woek s previously, 
the]>oU.eut Ihimsny. a town in the north of the island, tele- 
graphed to Ihe police at Douglas to the effect that throe hampers, 
8Uj»posed to eon ain sc’a-gulls, had been forwarded per coach, to 
Douglas, directed to Mr. (h>ld. Accordingly, on the arrival of 
the coafdi in Douglas, three policemen ini't it, examined the 
hainpt'rs, and foiimi tliey did eontaiii sea-gulls. The defence was 
that Mr. Gold did not know who had simt the birds, that he did 
not c)rder them, or know anything about them. The Court held 
the charge proved, and fined the defendant. 


THE GOLRAMl FISH. 

We call the attention of our readers and the public to the 
offer, by Mr. Henry Lee, F.L.S., of a pri'/.e or reward of £20 to 
the person who shall first take to him, at the office of Land and 
Water, four or more living specimens, male and female, of the 
Mauritius fish Gourami. The Gourami is so highly esteemed 
as an article of food that its flavour is by some thought even 
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more delicious than that of the salmon or turbot, and it would, 
without doubt, be a pjreat and useful addition to the food-iish of 
Great Britain. Even before the year 1830 various attempts were 
made to introduce it to foreign countries. Some of these were 
successful, others the contrary ; but there is every r(‘a9on to 
believe that, by careful attention during transit, tlie Gourarni 
may, without any great difficulty, be safely brought to England. It 
is very hardy, and will live for a long time in rather impure water. 
It is thought that specimciiH of this tish, about four inches long, 
are those most likely to bear the voyage well. Dr. Meller, Di- 
rector of thelloyal Botanical Gard*nis, Mauritius, has kindly pro- 
mised to supply as many as he may think desirable to anyone 
who will seriously undertake the care of them. 


PEARL PISIIERY. 

A CORRESPONDENT of the HhititiaUd Australian News directs 
attention to a discovery of considerable importance — the exist- 
ence of an extensive Pearl Fishery on the north-west coast of 
Western Australia. He describes the fishing ground as 8tri*tch- 
ing along the coast no less than 1,000 miles. “ There had been 
upwards of 60 tons . of pc'arls obtained up to December, when 
circumstances obliged me to leave,” he w'ritos, “ and th(;so were 
purchased on the spot at the rate of :0100 ))er ton. The banks 
at Perth will advance ;€100 per ton, not including the inside 
pearls, which are valued from £1 to Jt:i0 each. 

WALKING PISHES. 

Dr. Shouit is expected shortly to arrive here from India, 
bringing with him about a dozen and a half of the Walking Fishes 
of India, Murrul and Korava, many of them intended as a jiresent 
to the Zoological Society’s Gardens from Dr. Day. The largest 
species, known as Ophiociephalus strintus, grow to upwards of 
3 ft. in length, and, if they succeed in Mugland, will make a 
capital addition to our lakes and canals, 'i’he smaller variety, 
Ophiocephalus gaehua, will perhaj)s he more interesting than use- 
ful, as they only grow to about 1 ft. in length. I'ains have been 
taken to accustom them by degrees to confinement before sbip- 
j)ing them in tin boxes. Dr. Day is said to have come to the 
conclusion that they ]>renthu air direet from the atmosphere, as 
well as air in solution in the water in which they live. 


THE JOHN DORY. 

Ask most pcoidc what the derivation of John Dory (the fish) 
is, and they will tell you it is Jean-Dore, the French Golden John. 
Now, this is obviously wrong, when if you ask a fislnnongcr in 
Paris for a Jcaii-Dore, he docs not know what you mean. The 
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true derivation, then, is this, the name of the fish in Spain is 
“Janitore,” so named after St. Pe-ter, who is the janitor or 
porter of heaven ; it is the fish which he pulled up with the tribute- 
money. The fish also bears the thumb-mark in its head. So 
easily — please pronounce it in Spanish, Jaiiitore — Jean Dory! 
John Dory ! — OornMll Magazine. 

THE TUATERA, OR NAVARA LIZARD. RY W. TEGETMEIER. 

The Zoological Gardens have recciilly received a living speci- 
men of a very interesling lizard from New Zealand. The animal 
was first described by Dr.‘ Dieflenbach in his Travels in New 
Zealand, wdiere he sfatc's : — T had been apprised of the existence 
of a large lizard, which ihe^natives called Tuatera or Navara, and 
of which they are niu<‘h afraid. But, although looking for it at 
the places where if. was said to be found, and ofiering great re- 
wards for a specinion, it was only a few days before my departure 
from New Zeahirid T obtained one, which had been caught in a 
small rocky islet called Kaniwa, which is about two miles from 
the coast in the Bay of Plent 3 \ Prom all that I could gather 
about this tuatera, it appears that it was formerly common in 
the islands, lived in holes, often in sandhills near the seashore, 
and the natives killed il for food. Owing to this latter cause, 
and no doubt also to the introduction of pigs, it is now very 
scarce ; and many even of the old(?r residents have never seen it. 
The specimen from wliich the description is taken I had alive, 
and kept some t ime in captivity ; it wais extremely sluggish, and 
could bo handled w’ithout an}” att^ni])t at resistance or biting. 

This specimen was presented to the British Museum by Dr. 
Dieffenbach, and is in a most perfect slate of preservation. Sub- 
sequently a few other specimens reached England; but no 
museum out of this country was fortunate enough to pf)S8es8 an 
example ; and it is, 1 believe, owing to the interest of Dr. A. 
Gunther that this specimen has been received. This lizard pos- 
sesses the strange interest that attaches itself to those iinimals 
that are slowly, but not the less surely, being im]>rovcd out of 
existence by human agency. It is, in fact, following the moa, 
the dodo, and the solitaire. Dr. Gunther, in his monograph on 
its singular anatomy, which has been published in the “ Trans- 
actions of the Royal Society,” remarks : — Evidently restricted in 
its distribution, exjjosed to easy ca])ture by its sluggish habits, 
esteemed as food by the natives, pursued by pigs, it is one of the 
rarest objects in zoological and anatomical collections, and may 
one day be enumerated among the forms of animal life which 
have become extinct within the rneraoi’y of man. It is in the 
anatomical structure rather than the outward form that this 
lizard is of so great a degree of interest to zoologists. Its den- 
tition is most peculiar. The teeth appear as if they were x3romi- 
nenccs of the jaw-bones, the edges of which are polished like the 
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teeth, and perform their fanctions when the latter are ejround 
down by use. The front teeth are four in eiicli jaw in the youii}' 
animal ; but as the lizard advances in age those of the upper jaw 
coalesce into two pairs, and ax>pear very like the chisel-shaped 
incisors of a rat or other rodent. The food of thtj tuatera appears 
to consist of young birds, as the remains of these animals have 
been found in its intestines, lint most ])roLahly, as tliese lizards 
are of very sluggish habits, they would prey only on the young 
of such birds as feed on the ground. The wing-cases of beetles 
have also been discovered in their int(‘stiiieH. 'i’he general 
skeleton of the lizard otters many peculiarities ; the vertebra! are 
concave on both aspects, like those of a lisli, and from ea(;h rib 
proceeds a process wdiicli la])S over and rests upon the one 
behind — an arrangement which is identical with that found in 
birds. The tuab^ra is remarkable fur a very highly developed 
arrangement of abdominal ribs, distinct fr()m those attached to 
the spine. These arc nearly twice as numerous as the true 
spinal riba, and correspond in number with the sealj^ ]»hvtos on 
the under surface of the body. Dr. Ginitbor suggests that those 
ribs assist in locomotion, as the tuatera liv(‘s in holes in sandhills 
on the seashore, and has short limbs and feeble (rhuvs, that arc 
unfitted for dragging the heavy body, lie stat.es : — “ 1 do not 
for a moment entertain the idea that an individmd wii li the limbs 
disabled could glide from the sjiot wluuv it lies, nor am I con- 
vinced that the action of the abdominal si j>j)iiratus is constantly 
superadded to that of the limbs ; but in the case of a lizard 
living in the rocks and sandhills of the seashore, tin* occasions 
must bo frocpiont when the feehleuess of it.s claws is assistiid by 
its ventral plates. If flic Kux)x»osition should ho conlirnied that 
the tuatera lives in holes where the frt*(‘ action of the limbs is 
naturally more or less impeded, tin; abdominal ribs would be of 
material service.” The scientilic name lUillvrki yimvtnUv has 
boon given to this aniimil, wliieb forms the type of a distinct 
group, j)lacod between the lizards and the eroeodiles. The skele- 
ton of this animal, with its singular lish-like vertebrio and abdo- 
minal ribs on the one hand, and highly develoxied bony skull and 
bird-like ribs on the other, oilers a strange comhimitioii of very 
low and high vertebrate organization. “ And this,” writes Dr. 
Giiathor “is more siguitteant, as the animal occurs in a jiart of 
the globe remarkable for the low and scanty develoynnent of 
rej)tilian life. The New Zealand of the present period is in- 
habited by only a few (about nine) small specie's of generally 
distributed geckos and skinks, and a single species of frog ; and 
it is not probable that this small list will be considerably in- 
creased by future researches. With more confidence we may 
look forward to discoveries of remains of extinct forms.” The 
tuatera now in the Zoological Gardens is a young animal, some 
of the adult specimens reaching two feet and uj)wards in length. 
— The Field, 
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VENOM OF TOADS. 

The Toad, formerl}'' considered as a creature to be feared, does 
in reality possess a venom capable of killing certain animals and 
injuring man. The British Medical Journal says tliat this 
poison is not, as is generally thought, secreted by the mouth ; it 
is a sort of epidermic cutaneous secretion, which acts powerfully 
if the skin be abraded at the time of contact. Dogs which bite 
toads soon give voice to howls of pain. On examination it is 
found that tlie palate and tongue are swollen, and a viscous 
mucus is exuded. Smaller animals coming under the influence of 
the venom und(^rgo true narc.otic poisoning, soon followed by 
convulsions and death. Experiments nmdo by MM. Gratiolet, 
Cloez, and Vulpian, show that the matter exuding from the 
parotid region of the t(»ad becomes i)oisonous when introduced 
into the tissues. A iorhuse of the specie's Tcstndn Ma.uritani~ 
cao lamed in the hind foot, was completely ])aralysed at the .end 
of fifteen days ; and the ]»ara.lysis lasted during several months. 
Sonu* sav{ig(48 in South America use the acid fluid of the cutane- 
ous glands of the toads instead of the curara. The venom exists 
in soniewhai large, quantity on the toad’s back. Treated with 
ether, it dissolves, leaving a residuum, the evaporated solution ex- 
hibits oh'aginous granules. The residuum contains atoxic power 
suflicientl}’ strong, oven art(*r complete desiccation, to kill a small 
bii’d. 


THK POISON OF THE COIiJlA. 

An ext(?nsivc series of (*xperiments has been conducted in India 
by Dr. Shortt to test the eflicaey of a large number of reputed 
antidotes to the Poison of the (lobra. These antidotes have been 
brought forward b}" claiTna.ntB for the prize of 1,750 rupees 
otl'ered by the JMaharajah of Travancore for the discovery of a 
S 2 )e(!ific, but not om*- of them has been found to jtossess any 
counteracting influence over the rapid and deadly action of the 
poison. In consequence of communications which he has re- 
ceived from various j)art8 of Euro|)o, Dr. Shortt has made 
arrangmuents with Dr. Tilburg" Eox to superintend any experi- 
ments which may be made in England with the view of discover- 
ing any real antidote which may be in the j)oaaeH8ion of any one 
in Euro])C. Dr. Fox has b«*en 8upj»lied with an ami>le stock of 
active poison, both in the liquid ami crystalline form, for the 
pur 2 M)se. Dr. Shortt will finally test the virtues of any specific 
which may 2 ) 0 ssibly be discovered. 


A IMIOCESS FOR KILLING PULMONIFEROUS LAND MOLLUSKS FOR 
ANATOMICAL PURPOSES. 

The great contractility of the Pulmoniferous Mollusca at the 
instant of death, presents an obstacle to anatomical researches. 
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It becomes difficult to recojrnize tbe true position of tlio organs, 
and it is frequently noticed that the delicate parts, such as tlie 
dart sac for examjde, are ruptured and become entangled in the 
liver, and other glands. On placing such inolluska, liowever, in 
a bottle of water, closed, and having the air excluded, we observe 
that they extend all their external organs, such a.a the tentacles 
and foot; the jaw is also extruded, and, if a little tobacco bo 
added, the lingual ribbon turns itself outwards, and can be easily 
recognized. The limaccis, enclosed with a morsel of cigar, die 
very quickly, with their jo.w and lingual ribbon exserted. The 
clausiliae, however, withdraw themselves before d(*ath. To pre- 
vent this happening, close the aperture of thi* cell with wax or 
cotton, and juerce near the lip a hole suflicic'iitly large to admit of 
the ])a9sage of all the parts of the animal (ronlaincd in the shell, and 
too small to allow of it,s retracting when tln^ i, issues are ext.(‘iided 
with water. In this way Mtindi has obtained a pr(?] »aration of 
ClausiUa lam.'i'nnia, in which can he seen the jaw protruded, and 
the tontaeles extended, lie recommends this ])roceKs for the 
examination of the jaws of the rulrnonifcra., which is thus ren- 
dered extremely easy. — Journal do Couch ijllolofjio ; Hciontijic 
0i inion, 


SllKTLAND SI‘ONGFS. 

The iiK has been read to the British A: BO :;iati on, a Beport on 
Shetland Sponges, with Description of a remarkable new genua, 
by the Kcv. A. At. Norman. Alore than eight y species of 8j.>onges 
have been met w'ilh, and thirty -three of these have not as j’ot 
been found els(*whcre. Their descriptitui, from the specimens 
procured hy the Dredging Committee, arc eontaiiied in Dr. 
Bowerbank’s w(jrk. Speciniciis of all these species were exhi- 
bited to the Section, and, in addition, sovera,! new and as yet 
uiidescrihed sp<>c-ies. Among these are three unusually fine 
forms: one, a fan-shaped excieihiig in size all other 

species of the genus excei)t I. iufundibi'H/onnis, and of most 
elegant structure, to wdiich Dr. Bowerbaiik ]»ri» poses to give the 
name 1. Jaci'iiiosn : the second, which is another (jf the largest of 
British Spongiadse, is the type of a new genus, characterized by 
having tbe skeleton without libre, eompose«l of an iiTOgubir net- 
work of polyspiculons fagot-like bundles, the spic'ulaj of which 
are comjiactly ceinentetl togeth(?r at the middle, butareradi tting 
at the terminations, which wdll be named by Dr. Bowerbaiik 
liaijJdndcnua, coacervaia ; the third is also tbe t^'po of a new 
and very remarkable genus, for which the name of Ocean apia, is 
jiroposed. Fragments of this sjiongo had been frequently 
dredged in j)rcvious years ; and portions of the bullious base are 
the isodirfija rolnista of Bowerbank ; wdiilo tbe cloacm are his 
Dcsraacidon JeffreysH. During the present year’s dredging, the 
committee have at length jirocured perfect specimens, which 
prove to be very remarkable both in form and structure. The 
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form and size are that of a full grown turnip, the rind being of 
nsnul sponge structure, though unusually close, iirm and com- 
pact. From the crown of the turnip there arise more or less 
numerous cloacm — sometimes simple, sometimes branched, and 
from three to seven inches high. From the opposite side (whence 
the roots of the turnip would spring) there j)roceed somewhat 
similar processes to those of the crown, but of much smaller size. 
These appear to be used for purposes of attachment, as, in one 
instance, they tightly grasj) a stone. The whole interior of the 
sponge is, as it wore, a cup filled with sarcode, of which the 
largest examj>le must hsive contained fully half a pint; internal 
tubes, continuous with the external cloacte, of delicate structure, 
proceed downwards from their base into the centre of the sponge, 
and are then* bsithed m the nmss of sarcode. The distribution 
and arrangement of the lihr(!S and spiemhe are very varied in the 
difiereiit parts of th(‘ sjionge ; but the whole is built uj) by rather 
short, stout needle-formed spiculai, which are acute at both ends. 
The onlj’^ other form is an excessively minute semicircular spicule, 
which is abundant on the deriiia.1 ni(‘inbra.ne. 


DREDGING IN THE SHETLAND ISLANDS. 

There has been read to the Jiritish Association, the last Re- 
j)ort on Dredging among the Shetland Islands, by Mr. J. (r. 
Jeffreys. In s]»ite of the weather, which wa,sthis year unusually 
cold and boist(*rous, some further rt'sults were obtained. A 
fine species of I’leuroioma (/*. cer/wn/e, Fhillijijc) was added to 
the British Fauna, ha,\ing been first discovered as a Sicilian 
fossil and sinc(‘ r(K:ordt-d as inhabiting fhe coasts of Upper Nor- 
way. Several of tlui rarer sjici’ics, 2 »eculiar to the Zetland ic seas, 
also occurred. Other departments of marine zoology Avould be 
reported on l»y Mes.srs. Norman and Waller and Drs. Giinther 
and M‘Jntosli. Mr. Jeffrey's then com])ari;d the mollusks of our 
North Sea with those from the Mediterraiujan and Adriatic, 
whieJi he had carefully investigatt‘d, as well hy his own dredgings 
in the (lulf of Spezzia as ])y the examination of nearly all the 
public and jirivatc; collections. Alilniugh the littoral Sjiecies of 
the northern and southern parts of the Furoi»ean seas exhibit a 
considerable dilferenee, there is a remarkable identity between 
these which inhabit dc(‘]»er water. Out of 1117 Z»‘tla.ndic species 
no less than 2 M are tound living south of the Bay of Biscay, 
2011 being found north of the British seas. This concordance 
partly arises from different names having been applied to the 
same species by British and foreign writers on the subject. A 
summary of the results from all the dredgings by the author in 
Shetland was given under several heads, including the compara- 
tive size of specimens of the same sjHicies from the northern and 
southern jjarts of the European seas, the colour of shells from 
deep water, the geograjiliical and bathymetrical distribution of 
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species, the identity of certain fossil and recent shells, the devo- 
lution of species, and the course of the Gulf-stream with respect 
to the oceanic mollusca. 

The llev. A. M. Norman spoke of the great value of Mr. 
Jeffrey’s dredging researches. The Crustacea, polyzoa, and sponges 
had fallen to his esire, and he believed that most important addi- 
tions to our knowledge were made through Mr. Jefirey’s constant 
excursions. 


THE nORlNG OK LIMESTONE IIV ANNELIDS. 

Mr. E. T?.ay Lanrester observes that, in tho discussions con- 
cerning the Boring of Molluscs, no reference has been made to 
the Boring of Annelids — ^indeed, they seernod to be quite un- 
known. He brings forward two cascis, one by a worm called 
Lencodore, the other by a Sabella. Lenc(Mloro is very abundant 
on some shores, where boulders and pebbles may be found worm- 
eaten, and riddled by them. Only stones composed of carbonate 
of Hme are bored by them. On coasts, where such stones are 
rare, thej’^ are selected, and all others are hdt. The worms are 
quite soft, and armed only with homy bristles. How, then, do 
they bore ? Mr. Lankester mainbiins that it is by the carbonic 
acid and other acid excretions of their hodii's, aided by the 
mechanica.1 action of tho bristles. The selection of a material 
soluble in these acids is most noticeable, since the softest chalk 
and the hardest limestone are bored with the same facility. 
This can only be by chemical action. If, then, we liave a case of 
chemical boring in these worms, is it nut ]>rohablo that many 
molluscs are simihirly assisted in their excavations .P Mr. 
La.nkcster does not deny the mochanieal action in the pholas and 
other shells, but. maintained that in many eiist*s the co-operation 
of acid excreta was probable. The truth is t,(» be found in a 
theory which combines tho chemical and tho nioi;hanic;al view. 


ORCANISMS IN THE ATLA 

There has h(*en read to the IJritish .Assuci.i.l ion a paper, “ On 
some Organisms whicli live at the Bott un of tin; North Atlantic, 
in depths of (»,000 to 15,(>tM) Feet,'* hy Prol‘ess(ir Huxley. In 
the year 1857 Professor Huxley examined and reported upon 
specimens of mud oldaiiied from tho ]>(»ttom of tho North 
Atlantic, and his observations a]>j)earcd in a 1 1 oport, published in 
1858, on tho so-called Telegraph Plateau, und(.*r the title, 
“ Deep-Sea Soundings in the North Atlantic Ocean.” lie there 
described certain small oval particles of carbonate of lime, as 
coccoliths. Dr. Wallicli, in ISfiO to 18(51, described, in papers on 
Life from the Deep-Sea Soundings, in addition to the coccoliths, 
bodies which he called coccosphercs, and which he considered to 
be the source of the former. Mr. Sorby has made the intercst- 

N 
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ing discovery of coccoliths in the chalk, and has also examined 
the doop-sca soundings, and thrown some light on their history. 
But now, Professor Huxley has re-examined his specimens and 
others with a much higher power of the microscope than lie pre- 
viously used, namely, a one-twelfth of Boss; and he has been 
able to thrf)w coiisideralile light on the history of both coccoliths 
and coccosphercs. Ho show^s that, first, there are two kinds of 
coccoliths, both in Ihe Atlantic mud and in the chalk — the one 
having a more comjilcx stnnd.ure than the other kind ; secondly, 
that botli these are devidopod in a gelatinous granular substance ; 
thirdly, that, they are not derived from the coccosjdieres, as Dr. 
Wallich supposed. The slimy material which is drawn up in the 
deep-sea soundings ow(‘s its stickiness in great part. t.o the pre- 
sence of agglomerations of Bm:i.ll protojdasmic ma,sses of soft 
gelatinous matter, in whieli the coccoliths and eoccospheres 
appear. ProlY'ssor Huxley considers that the coccoliths have the 
same sort, of rehition to the living gelatinous matter around 
them which the crystallmc sjiicula* of the sea-jellies or radiolaria 
have to their snrrouiiding jelly. The gchdinous matter of the 
coccoliths eontsiins granules aggr(‘gated in grt)uj)S, about one- 
tbousandth of an inch in length, or less, and each of these 
Professor Huxhy would rega.rd as a distinct being. The largest 
coccoliths are the sixteen-hundredth of an inch in length. 
Professor Huxley described the whole structure of eoccospheres, 
cocc(diths, and jelly-like nia.tter with grea.t minuteness. He eon- 
sidered that we had here evidence of a wide-sprt*ad and new form 
of life at this great depth in the Atlantic Bea-bi*d, Imt it was im- 
possil)le to say whether tln‘se jelly-like organisms with their 
coccoliths w(*r<' aiiimid or vegi table. They reminded him of the 
Vrschlehu. of the (Terma,iis, in their wide-spread oceurr<*nee, form- 
ing a living ])a.>te on the floor of the Atlantic, such as some per- 
sons su])posed more eoinjJex organisms to bo develo])ed from. 
Each mass of granules M-as i>robably a distinct being, with its 
own processes or j)seudopo(lia when living, but when dead they 
run together and form the slimy mass. 


AGlMC'ULTi:itiVL ANTS OF TEXAS. 

In the Scicnre f/ossip is an interesting paper, by Dr. Gideon 
Lin cecum, on the Agricultural Ants of Texas. There is, it ap- 
pears, in that country a sf»eeicB of Ant remarkable not merely for 
the sochd and industrial instiucts for which the ant is elsewhere 
famous, but which is distinguished by the liabit of sowing and 
reaping a certain species of grain, which, when deiu’ived of its 
busk, is stowed away for use in suitable granaries. When these 
ants have established a colony, the}’’ construct a pavement of 
several feet diameter round their habitation, by paving the sur- 
face of the earth with small pieces of grit, in the way we pave a 
street. This jtavement is kept scmpnlously clean, and around it 
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a species of grain -li earing; grass {Aristida stricta) is sown ami 
carefully weeded. The seeds of iliis jdaiif, under tlic microscope, 
resemble the rice of comineree, and the seeds are sown in the 
autumn, so that the autumnal mins may bring the ant-rice up. 
Wlien the ero]) is rip<‘, th(‘.y (;ut o!V tlie grain and carry it, husks 
and all, to llie inteniu’ their dwelling. The husks are then 
removed, and arij bi’ought out and carried clear of the pavement, 
and always thrown out on the hieward side. In long-continued 
droughts, the ants make their wsiy intt) the wells, mid nmny of 
them fall into the wat,er, where they cling together aud collect in 
lumps. If one of these ants is thrown into w:i.ter it will bo 
drowned in about tiltceu minutes; but out of the wells lumps 
of ants are drawn up in the Imekets, wdiieh must have bei ii in the 
water. for many days, and yet tlu^ :uits terming the liiiii|) are still 
found to be alive. Jl Is eoiiMe(jijently c«ineln(led that the lialls ( f 
ants, by coueerted action, ]uit themsiilvcs into slow rotation, the 
tdieot of which is to give Kuliicdent breathing-lime to each con- 
stituent member of the mass to kei*j> it alive. 


SILKWOUASS’ KOClS. 

An Italian correspondent of the VVuk'.s* writes as follows : — 

“ You are aware that of la.te years tlmn- has been a very large im- 
portation of yi Hi worms’ J^lggs from Japan to Italy, with a vieAV to 
repairing the ravages of dist*as(‘ among the wi^rms in this country. 
To a considerable exteut the jilan hasjiroved suecL-ssful, although 
the doseeiidaiiis of tlie Jj'..paiiese hymimraiis invaiiably escape — 
at least, in the S(‘<*oiid and tliird generation — the mysterious 
sitHietiou which has long ]*layed such havoc witlioiu' of the mo&t 
importaait and iuerative of Italian productions. Ljittcrly, com- 
plaints have l)eeii heard even <if the eggs in)j)orlcd direct from 
Japan. To all appearance th(‘y were of good tjuality ; Init it 
seemed they were not j.roof aj^ainst. the general I'j.idemie. A 
circular that has been addre.-sed to the }nvsidiijts of agricul- 
tural committees, by tiie aiiiiistcr of Agrh i ltare and Commerce, 
accounts otherwise for the deterioration. A system of fraud has 
been detected. TJie ivlinister declares it, to liave come to liis 
knowledge that a great ijujiiIu.t (*f eases euntaiiiijig eiujJy jtajiers 
of the kind in which IIkj Ja]ani‘se eggs an* usually sent, have 
been received by a J\liJa.u bouse. '^I’hese papers are duly stamped 
and inscribed in Ja[)ariese; they bear the Custom lli»use mark 
usually put on them at i'eddo on tlu'ir wa}" to the Yokohama 
market. The Minister declares it beyond a iloubt that these 
papers were intende.l to n'ceive Italian e.L'gs, which would be Bold 
totlio ])ublic as genuine Japanese — thus discrediting the only eggs 
on wbicli is now based a Jiojie of reviving sericulture in this 
country. The discovciy appears to have l)(.*eu due to tlio refusal 
of certain Japanese bouses to submit their papers of eggs to the 
inspection and stamp of tlic Italian agents and consuls in Japan. 



THE TEAB-BOCS: Gt PACTS. 


rju 

The Minister promises great vigilance to defeat these frauds, for, 
he adds, he has reason to believe that other persons are on the 
alert to follow the example of the Milan house above alluded to. 
According to an official publication, in 1863 the total value of 
the cocoons produced in the provinces which now compose the 
kingdom of Italy, was upwards of four millions sterling. To 
obtain this there had been imported 56,129 kilogrammes of eggs, 
at a cost of twenty -four millions of francs, or nearly a million 
sterling.” 


nilTTISH WASJ»S AND NESTS. 

Mu. John Hogg baa exhibited two admirably-pbotographed 
plates of two kinds of Wasps’ Neals, which ho bad collected at 
Norton, in the aoutb part of the county of Durham, from the 
years 1831 to 185(», both inclusive. Plate 1 represents the inner 
portion of the rather large nest of Vesjta arhorea, built on the 
under side of a brandi of the larch-tree, which ho discovered in 
a neighbouring wood. A few years before, he captured, in the 
same vicinity, two nouters of a new wasp, which, being sent to 
Professor Westwood and Mr. F. Smith, tlio latter entomologist 
gave the name of (irbnmt to that new species, because of “ its 
habit of constructing its lUist in trees.” (See Zoohxj'id, p. 171, 
Juno, 1813.) 'i'li<5 structure of the outside of that nest is strong, 
and rather coarse ; the iinni(?rous cells were emi>ty, owing to the 
lateness of th(^ soa-son (October) when discovered ; but these 
are regularly distributeil and well formed. Other naturalists 
coincided in t lie great jjrohabilit}" of that nest being the fabric of 
the tree- wasp, V. arhorea. Plate 2 exhibits four very delicate 
and beantifully built nests of ibe V. Jiritannica of Leach, or, 
according to other entomologists, I''. Normjicn. They are of a 
grey colour, and coniposed of a frsAgilo paper-like substance, but 
varying in si/e. Atlixed alongside .the nests is a wasp taken out 
of cacdi one r(*s))e(tively, and they are all of that identical 
species, which is small, of a dark colour, and rough, with black 
hairs. Tim facial lines and Jiiarks are also tlie same, and quite 
distinct. Plate ;» shows another nest of the same social wasp, 
which, of a largc'r si/c, was taken this summer in a neighbouring 
garden. Mr. Hogg tlien observed upon the great use of photo- 
graphy in a.<H;ura.tt*I y ill list rating natural objects, and so easily 
preserving the true rejuvseiitatioii of any rare jdunt or animal. 


THE TSALTSAI, Olt AHYSSINIAN SPEAR-TLY. 

Mr. Samdel SiiAKi’E, ill a eommunioation to i\iG Atliencnuniy 
remarks: — “In all sciences we are inueh interested in avoiding 
a variety of names for the same object, and in acting upon the 
rule that the name by which it is first known shall not, without 
good reason, be put aside for a new name. The above-mentioned 
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Fly, the dreadful scourge of Abyssinia, was first brought to this 
country by the traveller Bruce, who called it, as he had there 
heard it called, the Tzsiltzala-fly. It has since been brought here 
by Dr. Livingstone from South Africa, and it is called in his 
book the Tsetse-fly. Brnoe had very jiroperly conjectured it was 
the fly mentioned, but without its n:i.ine, in Isaisdi vii. 18, ‘ The 
Lord shall hiss, or whistle, for the fly tliat is in the uttermost 
parts of the rivers of Egypt.’ But it is to Dr. Margoliouth that 
wc are indebted for the remark that it is t wice mentioned by name 
in the Hebrew Scriptures. In Dent, xxviii. 42, we read, ‘ All thy 
trees and fruit of thy land shall the Tsaltsal consume,’ or, in the 
Authorized A^ersifui, the locust. But it would seem that the 
writer was not well accpiainted with its habits, as it does not 
destroy vegetables. 'JMie next jiassage is yet mori* important, be- 
cause it Inul hitherto hafllod tlie eomiuentat-ors. Jsaiah, in chap, 
xviii. 1, addresses Abyssinia as ‘ The laiiil of the wdnged 'J'sa.ltsal, 
which is beyond the rivers of Ethiopia.’ Here, then, we have 
Bruce’s name for this fly Hupi»orted by the Tfebrenv writers ; and 
the two together should make fhe nafnnilists give up the new 
name lately introduced by Dr. Tjivingstone. In .lob xli. 7, 
Tsaltsal is a H])ear, or harpoon, wdtli which fish are killed ; and 
hence the formidable little spikes att;i.ched to the fly’s mouth may 
have given to it its name. In order to distinguish the insect 
from the jneeo of metal, Isaiah calls it ‘ the wdiiged Tsaltsal,’ or 
the spear-tly.” 


RARE INSECTS. 

The following have been described to tbo Entomological 
Society : — Mr. Stainton called ntteiiiioii to the history and figure 
of a small Lepidopierous Insect, jmblished, in 1750, in the AU- 
woirrs (he V AcadcDiie lioyaJe (b's Nf/coecs do J*(irin. The habits 
and transformations were described with grent ]>iirticularity from 
the observations of M. Uodcheri de lliville, made; in the island of 
Malta; and though the bisect was (piite unknown, except from 
M. de lliville’s di'scrijdion, it wms clenr that it belonged to the 
genus Antis 2 )ihi,. The larva was apodus, jind fed ufxm the leaves 
of the vine. Mr. M‘LachlaTi mentioned that A ua.v Moditerariens, 
an African dragon-fly, once captured in the ishmd of Sardinia, 
but which had been rejected fnmi the list of European Libellu- 
lidu), had last year 0 (;eurred in Rwarms at Turin, and in other 
parts of Italy. Mr. F. Smith exhibited a larva, found by Mr. 0. 
Janson by digging in a sand-bank, which was believed to he that 
of a Xantholinus, attached to the underside of wdiich were four 
parasitic pupm, probably of a Proototru])es. Mr. F. Smith also 
exhibited specamens of a Longicoru heetfe, Cerosterna rjladiator, 
and of a large Acheta, from India, which had caused great 
damage to young plantations of Casuarina, along the Madras 
llailwa}'. Dr, Cleghom said that the Acheta ajipeared suddenly, 
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in September Inst, after some rain at the end of the hot season. 
During tlio niglit the lawm enn^rged from the sand and orawled 
up the young trees, generally biting off' the leading shoots. lie 
employed little boys to burrow in the sand, to extract them from 
the tortuous passages which they made therein, and by tins 
means dcstroyc'd bushels of them. Tlie Cerosterna was also very 
mischievous; but its atiaelcs were ]»rincij)iilly directed to the 
bark. Mr. F. Srnitli exhibited eight species of larvro, all of 
which wore des'-rihed as “ borers,” and as being very destructive 
to trees in India.; amongst them was the now notorious “coflTee- 
borer,’’ Xijhdrer.lius quail of Chevrolat. Captain Ta.ylor, 
who has been long resident in Goorg, gave his jiersonal expe- 
riences of tlic coffee-borer, and reported, that the evil was now 
on the decrease. 


VALV AULE INSECTICl OE. 

It is stated that Petroleum Oil possesses the highest efficacy as 
a destroyer of a.ll kinds of insects injnvions to ]>hi>^tH or ainmala, 
and tlu! less juiritied, and eoii.se(|uent.ly the eh(‘a})er, it is the bet- 
ter. Tliirty ^larts sliouhl be mixed with 1,000 «.*f water, and ap- 
plied where required. The Mrdiral states that vermin of 

houses may he (Uistroyed hy iiilroJucing into the holes or cracks 
a few di’ops of iietroleum. 

A IIIAT FOR TllAVEl.LKRS. 

A WELL-KNOWN German traveller, F. .lagc'r, in liis Shufclics ni 
Tivri’ls in N/aj/a/wc, Miihfnuij Jaru- (Berlin, ISOtJ), describes 
tlio powder of the Vijrefhnua rofumm as a s])ecific against all 
ji'jxious insects, including the trouhlesomo mosquitos and those 
which attack collections. He says, “A tincture pre|)ared by 
nuieerating one jnirt of the Piirv.thniiu rnseinn in four parts of 
dilute alcohol, and, when diiuU*d with ti*n times its bulk of 
water, ap])lied to any j»art of t he body, giv('S pcu'fivt security 
against all vermin. 1 often pa.ssed the night in no- boat on the 
ill-reputed rivers (»f Siam without any other cover, even without 
the netting, aud expcricnci'd not the slightest in(!ot»veuicnce. The 
‘ buzzing,’ at other times so great a disturber of sleep, becomes a 
harmless tune, and, in tin* folding of security, a re:i.l cradlo-song. 
In theidiast?, ]iioistenlug the heard and hands proU‘cts tlio hunter 
against flies for at least twidvi* Jiours, even hisjiitv* i.>l‘ the largely^ 
increased transjiiration due to the climate. Ks]>ccially interesting 
is its action on that jdngue of all troj.>ical countries, tlie countless 
ants. Before the windows, and surrounding the whole house, 
where 1 lived a.t Alljay, on Luzon, was fastened a bixird, six inelies 
in Avidth, on wdiich long caravans of ants were eoiist.i.ully moving 
in all directions, making it api>ear an almost uniformly black sur- 
face. A track of the poAvdor, several inches in width, strewed 
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a'iPoss the board, or Home tincture nprinlded over it, proved an in- 
surmountable barrier to those processions. The first who Imlted 
before it were pushed on by the crowds behind them; but, imme- 
diately on passing over, showed symptoms of narcosis, and died 
in a minute or two, and within a sliort time the rest left tbo 
house altogether .” — British Medical Journal. 

BOTAXY. 

A TKOIMCAL ATR-PLANT. IJY CHARLES WRIGHT. 

A WONDERFUL tree — if tree it can be called- grows through- 
out the West India Islands, in South Amen(ta. as tar south as 
Brazil, and perhaps in Florida. It is not remarkable for its 
beauty, nor for its groat size, but for its irresistible power of 
destroying other trees. 

It is an epi[)liyt.e (U1 nsia rnsea^ Linn.), perhaps a true parasite. 
Whether it ever germinates in the ground I know not; nor do I 
Icnow why it should not, if it can sprout from a wor)dpei;ker’8 
hole in a jrilm. Certain it is, that of hundreds whi(di 1 have 
seen, 1 never saw a young plant attached to the soil. Jt grows 
on many kinds of trees, and at almost any height above the 
earth. In some situations it grows feebly. On a palm it never or 
rarely attains to any eon sidorable size ; whether there is an in- 
compatibility between the two growths, or whether, as is ooni- 
raonly the ease on these trees, it germinates at too great a height. 
On tlio spreading brancdi of a tree it thrives better, but secmis 
there to be not in its pro|)er ]»lace. In a,ny ease, its imiin develo))- 
raent is downwurd. When on a bra, neb remote from the trunk, 
the descending nxis —root or trunk, wbielu'ver it m:iy be — is like 
a cord, irnu’easing to the size of a rope, or a hawser, or growing 
even larger; rarelj' branching, but some! itnes, near the ground, 
sending otl‘ stays. ^J’lie ascending axis malo's little Tnf)re than a 
bush, while the root may 1x5 Ibirty or forty feet long. In one 
respect this is like a true root — it branches irregularly ; while, on 
the aseendiiig trunk, the loaves and brand:. v> are in ])airs. 

In order to attabi its full development, it seems neeessary that 
it should germiuab? at a point from wliieh the dt*seending axis 
shall ])ass in proximity to the trunk of tln^ tree ; and it has 
seemed that, if this ] joint be very high, it is a circumstance nii- 
favourable to it.s rapid gnjwth. 

Supposing, then, (>ur pla-nt to start, under favourable auspices, 
not very higli a.bove the ground, and from a hole or a lissure in 
an erect trunk, tin; ascending stem presents nothing of special 
interest; but the root, ])assiug down near the foster-lroc, is most 
singularly ad’ected by it. It would seem as if possessed of a 
most grateful alfec.tion for that which gives it su[)i)ort; so much 
so, as to multiply arms with wdiich to embrace it. It sends ofl, 
from time to time, at irregular disbinces, from one side to the 
other, slender, almost thread-like branches, which pass horizon- 
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tally around the tree, till they meet on the opposite side and 
unite ; or, it may be, if two should not meet, they would pass 
entirely round it and unite again with the main root. On this 
point, I either made no careful observations, or my memory is at 
fault. (Iradually the foster-tree is embraced by a succession of 
these cords. Hut, by the same regular growth, these cords 
spread upward and downward, till they become hoops. And 
these hoojis oft-im send otf branches from one to another ; and 
these ill their turn widen, till the tree is inclosed in a living 
cylinder or a cylindrical networlc of bands, having immense 
strength ; and as thi!se seem to increase only laterally, the 
growth of the tree is checlced, and its destruction is inc'vitable, 
sooner or later, according to its less or greater power of endur- 
ance. 

A tree on which the Cojiey has woven a prc'tty complete 
net cannot long retain its vitalitA^. Its circulation is stopped, 
and it dies. Hut this scews not to check the growth of the 
destroyer, so long as the trunk remains erect. Hut when they 
both fall, the j^sirsisite cannot long survivi*. It would seem 
that it required eitlier elevation or an erect position for its 
existence. I can recall to mind but one instance of a Copey 
growing from the ground, and it is probable that in this 
case the jduce whence? it started was low, and it had time to 
reach the soil and fasten its roots there before thi‘ death and 
decay of its foster-parent. Copey’^ is, probably, the aboriginal 
or Carib name of the jdant, which, like many others, has been 
retained. Scotch lawyer, or Scotch attorney, by which name it 
is known in Jamaica, is not altogether tlatk'ring to legal gentle- 
men of Caledonian extraction . — The American Natnraiist.* 

GIGANTIC TllEES OF NEW' ZEALAND, AND THE CEDARS OF LEHANON. 

A paper has been read k) the Hritish Association, “ On the 
WellimjUmia (jiijaviea^ with Heuiarks on its Form and Kate of 
Growth as compared with the ( Wr-ifs Lihani” by Mr. J. Hogg. 
This paper conuuenced w'itli an historical sketch of Mr. White- 
head’s discovery of this colossal Koi*th-West ATnericaii tree in 
1S50, in tlie Calaveras Grove, in (.California. ’I'he situation of this 
grove, at an altitude of above 4,0UU feet above the sea-level, is in 
lat. 3S“ JM. and li)ng. 1-tF 10' W. The author, having cles(!ribed 
the finding of more of these stu]»endous evergrecni conifers by 
Messrs. iJow'd and Lew’is in 1852, mentioned the names and 
dimensions of some of the largest trees in the Calaveras Grove. 
Of these, the “ father of the forest” measured 110 feet in circum- 
ference at the ground, and was about 435 feet in height. Other 
trees of vast size had been likewise detected growing in Crane 
Flat, in Calaveras County, on one of the tributaries of the Big 

* Quoted iu Scicutijic Opinion^ anew peiiodical compiled from valuable 
souicec. 
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Creek ; on an upper branch of the Frezno river ; and in the 
Mariposa Grove, between the Big Creek and the Merced. Again, 
in 1857, Mr. Clark discovered two smaller groves of the same 
species ; and subsequently, an eighth and more extensive habitat 
was noticed about twelve miles east of the Frezno Gri)ve. Mr. 
Hogg gave the names of the most remarkable of these “ mam- 
moth trees,” with their estimated sizes, and said, that instead of 
there being tim> groves only, as was at the first reported, there 
existed eight or nine in ail, and that the whole of these localities 
comprised more than 1,200 trees. He ilnni pointed out the 
generic difiereiic.es of the Welliiigtoni a, and remarked that that 
name had been inappropriately assigned to it by tlie late Dr. 
Lindley in 18511, instead of the more proper American one, 
Washingtoiiia. 'J'hiit botanist, supposing that tliis conifer did not 
grow “ above two inclies in diameUu* in twenty years ” — being 
equivalent to twenly-four lines in twenty years — concluded that 
its age was 3,000 3 'ears. Four v’cars afterwards the author made 
another estimate of its longevity, and taking three lines in 
diameter for its annual growth — the tree being of quick 

growth — reduced its age to 1,311 years. The mode of computa- 
tion of the age of this tree, by calculating its concentric zones, 
cannot strictly bo relied on, bt^cause this, like some other forest- 
trees, may exjieriouce fwo growths in the year ; at least, such is 
the opinion of several botanists. Mr. Hogg thou compared the 
annual increase in height of a young Weliingtonia, eight years 
old, with a cedar of ten years, and the result was in favour of the 
former tree by more than two 3 ^ear 8 . Also the cedar of Ijebaiion 
does not i>roduce cones until it is near tliirty years of age ; but 
tlie Weliingtonia was proved to do so, acc.om]>anied with male 
flowers, when only six years old. Whilst the mode of growth of 
tho young cedar is by jjarallel and horizontal branches, that of 
the young Weliingtonia is upright and ]>yramidal j but as the 
latter advances in age its lower branches fall off ft)r ono-ihird or 
more of its entire height. As the longevit)^ of the Weliingtonia 
in the primeval forest of America has bc»‘n estimated at 3,000 
years, so that of the oldest cedar in its native habitat tho Leba- 
non has been given at 2,500 j^ears. Mr. Hogg having illustrated 
his paper by copies of photographs of a patriarchal tree in Leba- 
non, and of several immense WellingttJiiias, remarked that the 
growth of largo trees, or the formation of the concentric zones in 
the stems, required further investigation.* 


THE BAOBAB TUBE. 

Mr. J. J. Monteir has exhibited at the Roy^al Institution 
specimens of tho inner bark of the gigantic Baobab Tree, or 
Adansonia dujitata, bleached and unbleached, and also specimens 

• See an exhaustive paper on the Weliingtonia gigantia^ in Notable 
Thingn of Otir Own TimSf by the Editor of tho present volume, pp. 9y — l'J3. 
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of very strong paper made from it, an application which he has 
lately discovcreil. As this tree grows nhundaiitly all over tlie 
continent of Africa, and has hii.herto n“vi*r been applied to any 
useful purpose, its utilisation in the paper mimufacture i)romi3es 
to bo of very great imj)r)rtaneo botli to llritish commerce and 
negro civilization, by creating a now held for native industry and 
trade in the ])lae? of the traffic in slaves. Tlie inner bark is 
raerel}’’ stripped off the tree, beaten, end dried in the sun. The 
trunk sometimes attains a circumference of 100 feet. 


TTMIIEU-TUEKS OF INDIA. 

Dr. CLEGHonx observes, When the British Association met at 
Edinburgh, in IShO, a conniiittee was appointed to consider “the 
probable ellects, in sui e(f)nomical nnd physical point of view, of 
the destruction of Tropical Forests.” Tlieir Deport Avas presented 
in 1S51 at Ipswich (See Vol. Brit. Assoc.) Attention Avas thus 
directed in India to the iniporiance of preserving e\^ery influence 
which tends to maintain an e(iuilibrimn of t(‘ni]>(‘rature and hu- 
midity, of preventing tlie Avaski of valuable nc.Lterial, nnd the 
special application to their A’arious nses of the indigenous Timbers 
of the country. A few days later, forest ost,:i.blishirient8 were 
sanctioned in Brittsli Bnrniali and the Madras Bresidency. In 
18(51, the (loveriiincnt laid the foundation of an iniprovod genorjil 
system of forest, administration for the whole Indian empire, 
having for its ol)jeet the conserA’-ation of state forests, and the 
developinerit of tliis source of national Avealth. The executiA’^e 
arraiigenients are left to the local administrations, the general 
principles being laid down ; tbe most important of wbieli is, that 
all su2»erior (.hn’crnineiit forests are reserved and made inalien- 
able, tbeir boundaries marked out to distingnisb them from waste 
lands available for the jniblic. A<’t. 7, of iSdl, Avas ])a.ssod, de- 
fining the iiatun* of forest rn!<‘H and jKMialties, and tins Act lias 
been adopted by most, of the loea.l goAvrinueiits. Vahnition sur- 
veys have l)een made to obtain trustworthy data as to the geo- 
gra-pbie distributio]i of tin* more valuable trees, tbi* rate of growth, 
and tbe normal yield of the forests. In British Sikkim and the 
Dooars of Bootan there are large tra."ts of Sal {Vifthra rohuMfi) 
not yet snrA’^eyed. Tlie firoduee of these fori'sts is required for the 
extension of tlie East Beug.al llailway, and f«)r tlie doubling of 
the East India line n«iAV in ]»rogr<*ss. In the Darjeeling district 
the higher sloj.n's above (5,000 feet, have been resiTved, and })1aii- 
tations, both of temjierato and suli- tropica,! trees, have been 
formed. In tbe Terai several thousand mahogany trees have 
been raised, '.riie recent suiweys liave added much to onr know- 
ledge of tbe forest r(>sonr<'e8 of those districts. In Kunnion and 
(lurbwal the area surveyed Ava.s about d00,00() acres ; a largo 
part of this is covered with Vinvs Inrifiifnlla, bearing an average 
of fifteen trees per acre. The Himalayan box is plentiful in 
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certilin localities, and has come into use in the schools of art for 
wood engravinfT. The Goruclq)ore forests cover ll!0,000 acres, 
and consist mainly of Sal {Vcvtica a), with an average of 

twenty -live well-grown trees to the acre. The northern limit of 
indigenous teak is in Bundlekliund. It has been planted in the 
Punjab, but in that dry climate it is ]>oi)r and stunted. Tlie 
management of thef(»rosts of the North-West Provinces is second 
in im^jortance only to that of Ilurmah. From the survey in 
Oudh, it appears that more than half of the government forests 
consist of Sal : the other reserved woods arc sissoo, toon and 
ebony. Considoralde sums have been exjumded in clearing tlio 
Sal trees i’roni the destructive twiners. In the Punjab, the 
forests growing on the banks of the five rivers have been formed 
into as many ra-nges nnd(*r skilled officers, and timber operations 
have been conducted, with more or less success, iu the iiitra- 
montane districts. Long h'ases of the Deodar forests, in the 
territories of the llajalis of Chamha and Bussahir, have been ne- 
gotiated. Wood is the only fuel at present available in quantity 
for locomotive purposcis. The requirements of tlu^ railway alone 
is estimated at 50,000 tons annually, and tlm yield of the old 
sbikargabs, or fuel-reserves being inadequate, skilled manage- 
ment has been brought to aid in the increased production of fuel. 
Selected tracts have boon trenched before planting, and cattle 
and camels strictly excluded. The suitability of some AustraJian 
trees to the arid plains of the Punjab is reinarlcable, and several 
species of acacia, casnarina, and eucalyptus have been tried with 
apparent suc.cess. The nortlieru limit of Sal is on the bank of 
the Beas river in the Karigra. valley ; but here it is small a,nd 
stunttid. The diameter of the forests in the Centra.1 Provinces, 
Mysore, Hydrabad, British Burmali, IMadras, aiul Bombay J^ro- 
sidencies, were noticed in detail, and the result of tin; rct;ent sur- 
veys shown upon a. large ma]). Tho importance of continuing 
the forest surveys and of demarcating the r(‘servi'd tra(rts was 
urged, and the want of a FI mt sijlvatica of India insisted upon. 
— Proc. British Associutiim. 


(M NOTION A IN JAMAK’A. 

The cultivation of the Cindiona in Jamaica is beginning to 
occupy lh(! attention which its importance doiiiaiids. Mr. 
Thompson, in his circular, ha.s confirmed wliat lia.s been said on 
the natural capaliilitles of Jamaica for the production of this 
invaluable iJaiit, to wliiidi a C.u’respondent adils : — “ The subjeit. 
at this moment is of immense importance, from tho fact that 
the supplies of bark from South America are gradually diminish- 
ing. Jt would be shee*r waste of time and capital to att-enijit to 
cultivate the varied species of tho cindiona in the island, for 
some would not yield a suftieieTic3’ of quinine to repay cxiienscs 
of cultivation. Those, tlieii, which contain larger amounts of 
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the vegetable alkaloid should be introduced. And they are the 
cinchona cansaya and cinchona rubra. In these quinine exists in 
excess. Mr. Thompson’s estimate of the annual yield is rather 
low. From what has fallen under the writer’s observation, he 
is inclined to anticipate a larger yield. But this will, of course, 
depend on the fertility and height of the locality selected. The 
febril'ugal properties of the cinchona bark arc increased in pro- 
portion to the degree of moisture the foliage derives from the 
mists surrounding elcvat(‘d mountains. To select localities 
favourable for this jmrpose the botanist’s attention should be 
directed to such districts as Stoiu'yhill and Newcastle ; the mean 
heights of which range from 1,8(K) to 2,500 feet above the level 
of the sea, and are only about nine to ten miles distant from 
Kingston. These districts are jihysically fertile and humid. 
From a small sample of l^ark (of the cinclama rubra) cultivated 
in the Botanical Gardens at Bath, Jamaica, a large amount of 
pure quinine was obtained by the writer, with a very small pro- 
portion of the allied alkaloid-cinchonine. It. is to be hoped that 
the g(‘ntlenu‘n who are tujw so advantageously conduct ing the 
political affairs of the island will give every support in their 
power in furtherance of the cultivation of one of the most useful 
plants in our materia medica.” 


PLANTS WITHOUT JfOOTS. 

M. Duchahtre describes certain jJants which vegetate without 
roots. In South America, ]>eoj»le will suspend such plants from 
a balcony by a thrtjad, without their being in contact with any- 
thing else, and yet they will grow and blossom in this strange 
position. In our hothouses wc see them, simply stuck upon a 
}»iece of wood or cork, thrive beautifully without any roots. The 
question therefore is, How do they live? M. Duchartro, to dis- 
cover the secret, has instituUjd a series of exj)eriirient8on a plant 
of this family, the Tillanddadmnthoidea: Two tolerably equal 
sprigs of it, without a vestige of roots, were tied separately to 
two slices of dry cork cut from the same ihccc. They were then 
freely^ suspended in the air, and weighed from time to time. One 
of these plants. A, never got any wtiUt at sill ; the cork of the 
other, B, on the contrary, was moistened every second or third 
day. After the experim(?nt had been continued for 103 days, 
A had lost one-third of its weigh!,, but had nevertheless produced 
blossoms and a small root. B, on the other hand, was extremely 
vigorous, and had increased one-eighth in weight. M. Duchartre 
thence concludes that these plants require water for their nourish- 
ment, but that t hey do not for all that absorb the moisture of 
the atmosphere. — Land and Water. 
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VEGETABLE HATR. 

Under tbe above name we Lave an invention, by M. Wemer 
Staufen, of 16, Rue Auber, Paris, and which has recently been 
patented in England. The invention consists in the manufacture 
of a species of Vegetable Hair from the fibrous material which 
grows through and j)roceed8 from the bark situated near the 
foot of the palm known as the Levistonia chinensiSy Roxb., or 
Latania cldcensisy Jacq. The fibrous material and adherent bark, 
as imported in the rough state, being first disintegrated by an open- 
ing machine, is boiled in an alkaline lye composed of from 5 lb. to 
101b. of soda or potash, dissolved in 1(H) gallons of water. This 
operation, which occupies from lialf-an-hour to two hours, accord- 
ing to the strength of the lye, is continued until the gummy, 
resinous, and ligneous matters adhering to the fibres are com- 
pletely removed. The material thus citjansed is exposed to the 
action of a mordant j)reparatory to its removal to the dyeing 
vat, charged with the required colour, to which is added from 1 lb. 
to 41b. of oil soap for every l(K)lb. weight of fibre. The dyeing' 
process being completed, the mass is dried, either in Hie open air 
or artificially, and is afterwards aubmitl.ed to the action of ordi- 
nary opening and combing machiner}’, by which the filaments 
are glazed and divided to the required degree of fineness. The 
fibrous material thus obtained is to be applied to tbe different 
purposes for which horsehair, bristles, and other kinds of hair 
have hitherto been emploj’^cd as articles of commerce. When 
intended as a substitute for bristles (as, for instance, in the 
manufacture of brushes), the coarser fibres are seh'cted and left 
straight, but when intended for sf.ufiing and similar purposes in 
lieu of horseliair, fhey are curled in the ssiuio manner as the 
latter, after wliich they are steeiied in water till softened, and 
finally baked at a teTn])erature of about 110 deg. Pah. — Mecha- 
nics* Matjazine. 


NEW IMOMENT. 

Pbotessor CiiviiCTi has extracted from the brilliant red 
feathers of the bird known as tlu^ “ jdanbiln-oater,” a new ani- 
mal Pigment which he calls “ Turaciiie.” The feathers may bo 
washed nearly white in Avater containing a little soda of ammo- 
nia, the water assuming a ]iiiik hue, and by evaporation the pig- 
ment is obtained, and is found to be a s]>ecies of cnioriiio, in 
which the iron usually present is nqjlaeed by co])per. The 
source of the copper has been traced to the plantains, on which 
the birds subsist. 


THE ALMOND AND THE PEACH. 

Professor K. Koch has read to the British Association a 
paper “ On the Specific Identity of the Almond and the Peach.” 
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The author stated that ho had travelled over the mountains of 
the Caucasus, Armenia, some parts of Persia and Asia Minor, 
durinj; four 3 ^ears, for the purpose of studying the origin of our 
fruit-trees. Although he could not assert that he had found 
them j)erfectly wild, or run wild, he nevertheless had collected 
much interesting material. He believes that our pears and 
a]>])les, cherries, most prunes, also ]>ea{'hes and apricots, are not 
natives of Europe. Only certain bad varieties of prunes have 
th<*ir origin from the 1* ruu its iho tree which grows in 

a wild condition in the woods of Europe. After discussing the 
wild stock of our eluMTies and ]iea.rs. Dr. Koch stated that 
apricots do not grow wild in Oriental countri(?s, hut may, per- 
InipM, come from China and .Taj>an, as also the peaclips. In the 
cast of Persia, however, a peach-shruh grows, which is iritcr- 
mediate between th(f almond and the peach-trees. For some time 
naturalists and gardeners hnvo asserted thattlierc is no difference 
hot ween almond and ])each trees ; that the latter is merely a 
variety in which the dry ])eol of the almond has become fleshy, 
and wh(*re, at the same time, t.he st(»ne has acquin^d a rough sur- 
face. Bolaiiisis say also that the ])eiioles of the almond-tree 
have at the sujierior end small glands, which an* absent in the 
j>each. Hut the lU'ct, urine, which is ])ut a smootlHsl ])each, ex- 
hibits these same glands. The flowers are not readily' distin- 
guisliaJde of jieach and almond. On tlie shru’cs of the Uhine a 
d<)uble-flow(‘rcil va-ritity grows, as to which it is not certainly 
lai(»wii whether it. is peach or almond. In England a.nd France, 
also, there is a phint, which is well-Known as the peach-almond, 
and which is a coiisiant variety. Tliis ]>lant occasionally pro- 
duces a branch heai-ing g«H)d jusicdies, hut., as a rule, its fruit is 
intermediate in ehuiractcr. The jn'o'pert^’' of atavism seems to 
pr<jve the derivation of the peach from the almond; for occa- 
sionally a sound pcach-treo wall produce a branch bearing 
almond-like fruit. 


UKMAKKAIILE AfEXICAN PLANT. 

A UEMAitivAiSLE Plant has been in flower at the Koval Botanic 
Gardens, of the same genus as the American aloe. Tlie popular 
belief in England is that it is the nature of these jilants to bloom 
but once in a century, but the fact seems to be that this peculiarity 
is attributable to them only in a cold climate like our own, and 
that in their native Mexic;o they reach the j)eriod of bloom in 
about fifteen years. Having flowered, they rapidly pine away. 
The flower at the Koyal Botanic Gardens is called the Fourcroya 
longaihiiy and was raised from seed received from Mexico about 
twenty-eight years ago. In its native country it produces flower- 
spikes more than 40 ft. long. 
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field’s tea float. 

Messrs. Field, of Grey Street, Newc*iistle-ii]>on-Tyno, have 
invented an improved method of making tea, the apj)aTatus for 
■vvliieh purpose consists of a cylindrical sieve, surrounded by an 
air-tight chamber which forms the lid, and causes the whole to 
float when placed in water. The tea is jmt in the sieve and 
placed ill tile tt!a-pot, the required quantity of watiT being added. 
The result of ])ra.ctieal trials is a saving of "20 per (■ent. of the tea 
used. Tlio Vdiionalf of this useful invention is :i.s follows : — 
The hottest ])jirt.iel(*s in a body of water are alw:iys those which 
are uj)j)eriiiost. Now we know that to boil the lea. itself is to 
utterly spoil it, as the active prineijAe (tbeine) becomes dissi- 
pated, much of the virtue of the bevmuge is lost, a.ml it. hccoines 
uii]»alatabJe. On the otbor hand, tlu^ succe.^sfiil brewing of tea 
depends ufion the herb being exposed for a. suttioient time in 
water of a tempi rat uro as near the boiling jioiut as jiossible. — 
AbriOjed ji'oiih i!iv Mechuiics jlld'jozina. 

TREES AND Til KIR TRA DITION.S. 

Mu. Menzikh, in his lliniori/ of Windsor (I, 'cat Park ami 
Windsor Forciil, gives tlie.se curious facts:— On Trees struck by 
lightning, oaks are, of all forest trees, the most da.nger()us. If 
they have a large spreading liead, they are sliivcred into shreds; 
if they have a long tapering stem, t.liey :i.reless dangerous, for the 
stem acts as a conductor, and the lightning ploughs a furrow in 
its side. He has seen a beech struck once; an a.^Ii, an elm, ami 
a cedar eaeli once; but never any oIIht trees <\<-cpt oaks: and 
wlicrea.s the beech, the ash, the idni, and the cedar weni struck iu 
open spaces, wlicre they stood alom*, the oaks were selected by 
the lightniug, and struck in tin; midst (;f thick wood. iVnother 
observation discredits an ancient tradition. Me It; is never seen 
the niistletoi! growing on tlu^ oaks at Windsor ; but on the j>oplar, 
the thorn, and lli»‘ maj»lc; a,iid chicily on tin* lime. 'J’lie only c>ak 
iu England on whicli he has s<‘cn the mhlletoe growing is one 
seven miles from Godalming. 8omo of hi^’ friends have tried to 
])lant the mistletoe on tlio oak ; hut have never snceecdcd. A 
third note is oii Ih.c relations of birds ti> trees. A fir forest is 
al\va.yH a silent one. The reason is, that birds almost always 
elioosc deeiduous trees to sing in, and corroborates his view by 
the testimony of an otHecr attached to the lialtic expt'ditioii in 
1856, Avlio dcscrilics the silence of the great pine forests in 
Norwa.y, Sweilcn, and llussia as very^ rcma.rlva.hle. The last ob- 
servation has to do with incisions on tlio barks of trees. On one 
of the old beeches, near the obelisk, in the ]vark, tlicro is still 
clearly legible a nanit!, with the date of iV-l-d ; ami near the iron 
gates of Virginia Water there is one with the still earlier date of 
1707. If these are genuine incisions of those years, they prove 
that when the cut is made quite through the bark, the form of the 
letter is preserved longer than one could suppose. 
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GEOLOGICAL TIME. 

A PAPER has been contributed to the Philosnphiml MagazinCf 
by Mr. James Croll, “ On Geological Time and the Probahlo Date 
of the Glacial Period.” It is well known to geologists that there 
have been groat changes in the tcm])erature of the earth at dif- 
ferent epochs, and that after great heat had prevailed for a long 
period, great cokl succeeded, of which the evidences are to be 
found in the traces of glaciers in countries now warm or tempe- 
rate, and which ghuners have carri(*d forward great stones, and 
grooved and scratched the underlying rocks, in precisely the 
same way as existing glaciers are found to do. Indeed, there is 
reast)n to believe that there have been several successive periods 
of heat and cold ; and the cause of these changes of temperature 
has been an intcrc'sting subject of speculation. One cause to 
which these changes have been imputed is an alteration in the 
eccentricity of the earth’s orbit ; and in 1782, Lagrange, in a 
memoir communicated to the Berlin Academy, dctt'rmincd the 
su])crior limits of the occeTilricity. But it was subsequently 
shown that, although the sun, when lie is over the southern 
homisjdiere, is nearer the earth than when over the northern, yet 
tlmt, in consequence of tlio increased vdocity of the earth when 
nearer tlm sun, it- does nut receive more ln*a.t in the same time, 
and that the diminution of the heat conseqmmt on the increased 
velocity is an exact comjK'nsation to the increased heat conse- 
quent on the increased nearness. Although, however, this is so, 
it iicverUielesH can be shown that the glacial epochs may result 
from the varia, lions in tin* <*(tceiitriciiy of the ea-rth’s orbit, as, 
when the eccentricit y is at it s snjKTi(»r limit, the eflect will be to 
lower very much tlie temperature of the hemisphere wdmse win- 
ters occuj' ill a.jdiclion, and to raise to a nearly equal extent 
the tempera, lure of the hemisphere whoso winters occur 
in p«‘rihelion. Mr. Croll has com])iited the va-riutions of 
eccentricity for a million of years back, and bo finds that there 
are two periods of great duration, during whicli the eccentricity 
was grea.t. Tlie one of tliese jieriods extended from about 980,000 
to 720, 0(K) years ago, and the «)ther extended from about 2 1 0,000 
to 80,000 years ago. Mr. Croll believes the period of the boulder 
clay to be the latter epoch, and the Upper Miocene period to be 
the former epoch. By referring to the draina-go area and deposit 
brought down by the Mississijiju, it appears that the continent 
of America is lowered one foot by denudation in about 1,388 
years, at whicli rate it would be lowered about 500 ft. in 700,000 
years. But there is warrant for such a conclusion in the observed 
geological phenomena. When we arrive at the Miocene forma- 
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tions, the marine shells are found to differ almost wholly from 
those now existing, whereas in the glacier or boulder clay forma- 
tion only about five per cent, of them differ from forms now 
existing. If we suppose the glacial period to have occurred a 
million years ago, then, if we supj^ose the transforniation of 
species to bo pretty uniform, about twenty millions of years 
must have elapsed since the time of the Lower Miocene period, 
and, by a similar mode of computation, we should infer that 
sixty millions of j^ears must have elapsed since the Eocene jieriod, 
one hundred and sixty millions of years siiic-e the Carboniferous 
period, and two hundred and forty millions of yojirs since the 
beginning of the Cambrian period. But there are good grounds 
for belie%nng that our globe cannot be two liundrf'd and forty 
millions of years old ; one of which grounds is, that the sun (;ould 
not have lasted for that time withoiil. being burnt out. Tt is found 
that the heat which falls on a square foot of the earth’s surface 
exposed to the vertical rays of the sun is equivalent to foot- 
pounds per second ; or about 7,000-liorBe power ])er second is 
radiut-cd from every square foot of the sun's suvfaci'. If the sun 
consisted of eoal, it would bo burnt uj) in r),0(K) years. But a 
pound weight falling to the sun from an infinite distance would 
produce 0,000 times the beat generated by a pound of eoal. If 
we Bup])ose the sun to have }»een originally a nebulous mass 
filling the whole solar sysbun and an imlelinitc space beyond it, 
the total amount of licat produced by ilie gravitation of the par- 
ticles into a condensed globe would suffice to inaint.iiu tlio sun’s 
heat for ov(‘r tw(*iily millions of years, even sui>j»osing the par- 
ticles to be quite, cold. But if wo su)>iK)se them to be vi'ry hot, 
the heat geuerated would suffice for over three, times this period. 
Such a heat could be generated by the collision of two great 
globes Hko the sun. 


OllGAKIC I'ONTENTS OF MlKEllAL VEINS. 

Mr. Chas. Moore for some years has b.-i-n paying attention to 
the curious fact that mosl, if not all, our Mineral Veins contain 
organic remains ; and fhat lie had found 115 species alone at the 
bottom of a lead mine on the Mendips, including not only fresh- 
water but land shells, and that it could bo proved by their pre- 
sence that the minerals belonged fo f he lias and not to the older 
rocks in the veins of which they were found. During the past 
year ho exarninod 111 !• different samples from the mines of the 
north of England, in 80 of which he had obtained specimens. A 
more lengthened examination was needed before he could arrive 
at precise conclusions as to the age of some of tho Yorkshire and 
Cumberland mines ; but as he had found some seeds — Flamingites 
gracilis in one of them — which had hitherto only been found in 
the coal measures, he concluded in this instance they must be at 
least as young as that period, as in the case of the Mendip mine. 

o 
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Ho had under these peculiar circumstauces found several genera 
of fresh- water shells, including valvata, in (tousiderahle abun- 
dance, from which he concluded a land area could not be far 
distant from the vein during their formation. These w'ere mixed 
with a marine fauna, including several genera of fishes, viz., 
petalodus, etcuoptychius, squaloraia, liybodus, and acrodus, to- 
gether with nuTiioroua siKJcies of brachiopoda, eutomostraca, &c., 
and for the first time a beautiful nummuline-lilcc species of fora- 
minifera, together with the genera Nodosaria, Cristelljjria, Den- 
talina and llotalina. The author concluded by saying the opera- 
tion for the discovery of these remains was very difficult, owing 
to the minute examination needed, and to fhe generally intract- 
able characttjr of the vein-stuff yielding them . — Proceedings of 
the Br-iiish Assoriatinv. 


ENCilOACHMENT OF TJ^E SEA. 

An Amcric?an jiu.pei’ notices the wearing away of the coast of 
New Jersey by the action of the Sea. It appears that the dimen- 
sions of many farms have been seriously affected, and the men 
are living wlio used to plough lands ivhich now cannot be found. 
It is stated thattlm Seven -Mile Beach, opposite Seavile, lias woni 
away !()(> yards in the last twenty j’-ears. Dennis Creek is said 
to liave lost more than a mile of its length by the wearing away 
of the marsli at its mouth in the last seventy years. The tide is 
found to be rising to higher })oints upon the land than formerly, 
and the salt grass is killing out the fresh grass and timber. 
Numbers of farmers along the sea-sbon's of Cajie Mny can point 
to ijieces of land which were covered with timber when they 
came into jiossession of the laud, but are now covered with 
marsh, and the liinbiT has been killed out. Where the marsh 
abuts upon the upland, fallen timber is ofi.cn found buried, and 
the stumps of trees are seen standing with their roots in the 
ground where they originally grew. Large numbers (d’ stumps 
of pine, cedar, and other durable woods are seen standing in the 
waters. In digging a ditch through a tide pond, magnolia and 
huckleberry roots were found under the mud. Tlicn, after 4 ft. 
more of mud, large pine stumps were found, while cedar snags 
were found 4 ft. and 5 ft. under the j)ine. They were standing 
with 4 ft. and 5 ft. of w'ater above them at low water. Other 
facts and cases are cittnl sliowiug the sinking of the coast of 
this State below the ocean. The whole amount of tins sub- 
sidence is supposed to be 17 ft. or more, and it is calculated that 
it proceeds at the rate of 2 ft. in a century, or about a quarter of 
an inch a year. This may seem slow, but when it is recollected 
that the major portion of the soutliem part of the State has but 
little elevation above the level of the ocean, it will bo perceived 
that great changes may occur as the subsidence proceeds. 



GEOLOGY AXD MINEKALOGY. 


«11 


A DEEP SEA DREDGING IN THE GULP STREAM. 

At tlie nieetinpf in August of tlio United States N<ational 
Academy of Sciences, a |)ai)eir was read by Count Purtales, who 
has recently boon employed by ili(! Coast Survey to Uredgo the 
bottom of the ocean along the course of the (Julf Stream, in 
parallel lines, crossing the current, the linos bi'ing somewhere 
about ten miles apart. Tn starting south-easterly from Florida, 
he found the bottom for four or five miles niiule up of the com- 
mon coral sand of that neighbourhood, with very scanty traces 
of life. 1'he next arofi, from t)0 tfj liOO fathoms, and the first 
part of the way forming a plateau, is a. rocky floor made of 
very hard limestone, derived from living shells. Life was 
abundant, consisting of lamj)-8hells, starlislics, crust a.ceaiis, and 
molluscs geiK'rally. There were also many Ijoiu's of the 
manatuo, a dolf»hiri-like animal, found in shsillow w'ater. The 
third area vras the regular and (iorainon ottean bottom from 250 
to 300 fathoms, (lovered by the eluilky remains of foraminifera 
— those mintit.e animals found s(weraj y(*a.rs siiK*e on the tele- 
graphic plateau in the North Atlantic, lie also exhibited a 
map of the bottom of the oecan off the coast, and found, first, 
extending from the north of Florida to Montauk Point, near 
Block Island, lihode Island, a hot torn of sili<*(‘ons sand, per- 
haps 100 miles wide. Outside of it was a cah areems bottom, 
occupying the whole area south of Georgia. Befvvecm the two 
of the Carolinas, is a limited deposit of gn‘(‘U sand, containing 
the foraminifera. A lctt(‘r was read from Profissor Agassiz, 
warmly eulogizing Pourtalos* papers, ami saying that, he had 
solicited the honour of publishing the maps and oilier results 
in one of the volumes issued at the IMuseum of Clomparative 
Zoology in Cambridge, Massacliusetls. It o])ens, be said, an 
entirely now cbaiiter in natural history. It diselnsed w’hat had 
never lieen before knoAvn, lire various fauna at tbe bottcmi of 
the ocean. Among the animals obtained were some that had 
been extinct since the erctaueouB and t“rtiary periods . — New 
York Tiuies. 


DEPTHS OF THE OCEAN. 

Facts are multiplying in disproof of the late Professor Edward 
Forbes’s theory that the Depths of Ocean would ho found devoid 
of life and colour. More than (il'ty years ago. General Sahinc 
witnessed the hringing uj) of a living star-lish, of large size, from 
a depth of SOO fathoms in Baffin’s Bay, and since then, other 
evidence, similar in kind, has been brought forward hy Dr. Wal- 
lich and other investigaiors. The latt'st facts bearing on the 
question, gathered by Dr. Carpenter and Dr. Wyville lliomson, 
have been laid before the !^>yal Society, wlien Mr. Gwyn 
Jeffreys stated, in conErmation, that shells brought up from his 
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deepest dredpinfra off the Shctlands, were as brightly coloured 
at those found in shallow watiers. It appears, indeed, that so 
far from being lifeless, the deep-sea bottom teems with animal 
life and with (.‘reatures of a very remarkable kind, some of which 
connect long-pasl- geological ])eriods with the geological action 
going on in our own time. The high importance of this fact 
will be manifest to all who have studied the question from a 
scientilio point of vi(!w. And now fresh corroboration comes 
from abroiid. Tlie soundings and dredgings under the United 
States’ Const Survey w'cro roHuiued last year; and though, 
through int(UTUj)tion by yellow fever, the season was but a sliort 
one, the fact w'jis cleai-ly ascertairnjd that, in the sea between 
Key West and Jfavana, “ animal life exists at great depths in as 
great diversity, and as great an almndanco, as in shallow water.” 
And in the exj)lorati<>u in the last year the dredge brought 
up, from a d(‘]»ih of 517 fathoms, “a very handsome Mopsca, a 
crab, an Oidiiurian, and some annelids.” — Athenaeum. 


STATISTICS OK COAL. 

An ini cresting Blue-bo<‘k has been issued, containing Be- 
])orts from Her Map'siy's Seendaries of Kmbassy and Legation 
resjM'ci.iiig llie |/ro<liieii<*ii of (Joal in dillereiit eountri»‘8. Aecord- 
ing to these Jlejtorts, ilje itroduciioii of coal in Jlelgiurn, in 18G(1, 
from 2S() mines, w'as l:i,77 t(»ns; the quantity exported in 
the year was J{,fKiS,7(>S tons, nearly a.ll of which w'as sent to 
l’ra.Tice. With refen'in'O to the exlnuistion of tln‘ coal mines, a 
subject to wliich jHihlie attenti<»n lias been directed in Bedgium, 
it appears that in llainauli. alone, of a eoal-produeing surface of 
51,1711 lieetares, cmly hectares had been exjdored in 1800. 

It is estimated iliat there Avero about 4,700 millions of tons yet 
to be worked at. an easily' workable dejth, and the exhaustion of 
the Jlainaull eoal-iiehls ahovj? a depth of 1,000 nmtres would not 
take place lx.dVn’e tlio expiration of a c<>ntury a,nd a half. In 
Brazil, large coal-tields have been <Iiseovered in the ju’ovirice of 
St. Catherine’s. In China, coal has been discovered at Honghou, 
the ehi<*f island of the Pescadores. Jt is re]K)Tted that no coal 
useful for steam purposes liud yet lu'en found; a Judicious miner, 
however, could alone settle tlie question as tt) the extent of these 
niintfs and the quality of the coal. At Iwanai, in the Island of 
Yeddo, ill Ja)»an, eoal-inines Itad been discovered. An experiment 
was made wdtli some of the coal ]»ieked out. from the surface of 
the seams, in the galley-lire of Jfer Majesty’s ship ; 79 lb. 

of coal yielded 17’27 ])er cent, of ash, per cent of clinker, an 
average volume of smoko, and a strong durable flame. AnoUier 
coal-tield w'as found at Yeddo, in the immediate vicinity of the 
port of Hiogo. The natives had been working it for the last ten 
years, but not contiDuously. Prussia, as is well known, is rich in 
mineral fuql, especially in very good coals. The quantity of coal 
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to be obtaiiioil by the working of tbe coal-pit of the river Saar 
would suffice for tlie supply of 3,000 years, at the rate of 
2,500,000 metrical tons per annum. The coal-pits of the Kiver 
Kuhr extend over ten miles in length on the Lower Rhine, a 
Prussian mile being equal to 24,001 Prussian feet, nearly 4fjrds 
English inih>8. Tliere were (55 stratii of coal more than 20 inches 
deep, the united thickness of which gives a pure coal 210 feet. 
It has been esiimated that the produce of these pits will last more 
than 5,(X)0 years, at the rate of 1,000,000 metrical l.onnen per 
annum. In iSOo there were 100 j)its at work in Prussia, pro- 
ducing 37l,S 12,290 centners of coal, value 1,95- !■, 9815 ; they gave 
emploj'mi nt to 89,192 persons. Of the J 09 ji^s in work, 393 
Avere in ]iossession of the companies and privalni ])ersi)iis, and 16 
belonged to the Sta,te. (.)f the coal sold, 28 per <?ent . W(‘nt to the 
interior, 22 ])er cent, to the States of the Zollvereiii, 15 per cent., 
to France, and 5 per cent, to Switzerland. Hanover ])ossess(Hl 
33 coal-pits. The more considerable fiehls of brown coal were in 
the provinces of Sa.x()ny and Hrandonbiirg. In 1865, there were 
511 of these ]>its at work, producing .tlTlO, -137. 

An Appendix to the Consular Reports shows that in Tasmania, 
workings have been oi)encd in the Douglas River coal-liidd. Coal 
of good quaiity for steam purposes has Ix'cn discovered on the 
east coast of South Rrani Island, at Adventure Pay ; and a 
bituminous coal of fair quality has been discovered m ar Hamil- 
ton. Coal deposits are refK)ried in Trinidad ; the tinest quality 
was found at Point Noir ; it burnt rapidly with mu(‘h flame and 
little smoke. A Rojiort by Mr. Oldham, Siqx'rintendcnt of the 
Cleological Survey of India, shows that the Pritish territories 
eamiot bo considered as either largely or widely suj>])lied with 
coal. Extensive fields existed, but they were not distributed 
generally over the districts of the Indian Empire. Up to the 
present time little more than surface workings had been carried 
on. Specimens of cosi.1 from 74 localities showiid that the aver- 
age composition per cent. Avas, fixed carbon 52‘2, volatile matter 
31*9, and ash 15‘5, against an aA'^erago eorn position of five English 
specimens, of fixed carbon (58*1, volatile matter 29 2, and asli 
2'7. He states tbat the A'ery best coal (jf tbe Indisin fields only 
touches the aA'crage of English coals, and that Indian coals are 
not capable of more than tAvo-thirds, in most Ciises not m(.»rethan 
uue-half, the duty of English coals. These results of the quality 
of Indian coals Avould shoAv the groundhiss nature of the hopes 
which have been exjiressed that the coal-fields of Iiulia, Borneo, 
Australia, and New Zealand, would not only eontrihute largo sup- 
plies, but Avould also serve to coal the ocean steamers trading 
between Europe and those far distant regions. As far as Indian 
coal was concerned, Mr. Oldham feared it would never supplant 
(he better fuel now obtainable elsoAvliere for ocean voyages. — 
Times. 



214 


THE YEAR-BOOK OF FACTS. 


iia:matitk iron ore in Scotland. 

Though it has long been known or Biispected that Ironstone 
was to be met with in the volcanic rocks that form the greater part 
of the (iarletoii Hills, it is only within the last twelve months 
that its existence in rich abundance has been conclusively demon- 
strated. Tlje iliscovery promises to be most iuij)ortant. Mr. 
Aitchison, the new tenant of West Garlei. 011 , within the b»)undary 
of which farm the hill in (|u(?stion is situai-od, while getting the 
soil turiKjd over, was strinh with the frequen cy with which the 
plough broughl. I'ragnumts of ironstone to the surface, as if broken 
ofT from larger masses beneath. Knowing something of the value 
of the ore, lio r(‘c<iminend(*d the pro]»rictor of the land, Sir T. B. 
Hepburn, of Sua'iilon, to ujalceasyshonatic examination of the hill 
to t»*st tin* cliariiclcr of the underlaying rocks. Mr. llobb, the 
local geologist, on being consulted, strongly urged that the ground 
shoiihl bo at once examined. This was done, atid after breaking 
ground wiihout sue(u*ss sit several points, tlie search was sit length 
rewsirded by Ihe Avorkmon coming on a vein or veins of ilmmatite 
Iron, of tlic richest and most valusiblecharactm*. The vein, where 
at jiresmit struck, eross(*s the hill in a slanting direction from the 
soutli-oiist to tlie nortli-w'est, and has been traced nea-rly along 
the wlioh* Itreadtb of tlie hill, a distance of some four or tive hun- 
dred yards. In some phiei's the ore is met with in small boulders, 
intersjuTsed with the ordinary traj) roek of the hill, and in others 
it is met with in a solid msiss of as yet unknoAvn depth. This 
occurs on tin* cr(*st of the slope, ihe iron being within live or six 
indies of Use siirfiice, and penetrating downwards in a solid bed. 
The workmen ])roeeedod to uneovt?r this section of the vein to 
tlie depth of seven feet, without any a ppen ranee of its termination; 
and as v«‘iiis of a similar character are in all probaliility to be mot 
with in immediate ]jroximiiy, tbere cannot fail, a.t the most 
modera,te ealeuhition, ti» be many thousand tons of tin' ore. llue- 
matite iron, singular to say, lias nowliert* else bceu found in 
Seotla-ud, the well-known “ l»hn*kband” being the only di'sm’iption 
of the ore hitherto met north of the Tweed. — lladil i'ltjtoiishire 
Cv uricr. 


UAKI5AKA MAK'IILK AND ALAJIASTER. 

The (piarries of Ciirrara produce, besidi's tin* sla.tuary Marble 
for whicli the district is famous, another dcserijdioii of white 
marhlc, and a bluish inarhle, called Jiardiglio. Mr. Herries 
reports that in the course of three years, ISbll-fiS, there were ex- 
ported from Carrara 12(5, tons of iiiavhle, the avi'rage annual 
value of which was upwards of a million francs. The export and 
other duties levied by tUo State amounted to about 80,000f. per 
annum. 2,!238 persons, or about one-seventh of the whole popu- 
lation of tlie district, were employed in working the marble. 
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There is ii greater variety of marble in the adjoining district of 
Massa, but the elevated position of Ihe quarries, and the want of 
transport, prevent them from being completely worked. Oriental 
Alabaster is found in the Siena country. In the neighbourhood of 
Voltena there are 29 quarries, which yield annually 580,000 
kilogranirnos of alabaster of different colours and (jualities. The 
alabaster statuettijs, vases, and ornaments of all sorts that are sent 
from Italy to all parts of the world are made principally at Vol- 
tena. — Meckanicft* Magazi ne. 


rHAAlONDS AT THTC CAPK. 

Professor Tennant has made to the British Association a 
communication “ On the Becent l)iscov<‘ry of Dijnnoiuis in the 
Ca2ie Colony.’* This gem, be stated, htul been recently found 
somewhat jibundaiitly in the above district ; and he exhihit‘'d the 
casts of some weighing nine carats, worth itoOO. Some agate, 
chalcedony, and othiT precious stones found in the same d«*j!osit 
had been seni- hiiri, hut he would have ])referred some of the sand 
and mud in which th(‘y were deposited. One diaiuoinl, found 
very recently, weighed as much as fifteen and a half earais. Tie 
was of oiiiniou that before long we should havt‘ a largo collection 
of diamonds from the Ca[>o Colony, adding that, althcmgh wo 
had hoard a great deal of diamonds being Lmnd in Australia, 
those stones were not worth now so many }>euce as pounJs had 
been asked for them. 


rent’s (’AVEKN. 

Mr. W. Penc.ki.ly hasiiia.de the Fourth U('port to the British 
Association “ On the Kx):huuli<ui of Kent’s Oavern, Diwonshire, 
the Lectiire Tlall and South W(*st rhaniher.” T1m‘ rir-li e:ivo-eartli 
of unknown depth ^Y!LS completely s<‘alcd up with the stalagmitic 
floor, which, in its turn, wa.s covered with a layer of blaek 
mould ; the objects found in the ovcrlving Idack mould wore 
less uutnerous than in .similar a:'cunmlat ions of former llejiorts. 
Amongst them were several picei’s of jioltery, a spiiidle-wlicel, a 
roughly cut ])iece of red sandstone, portion of a bone comb, 
small red earthenware ]iaii, marine shells, sma.ll ]»iece of smelted 
co;)per, the entire lower jaw and almost comjdete skull of a 
badger, jiart of a liuina-n npjn'r jaw witli eight teeth, four of 
which remained in their sockets, and the iiitormil east, of a fossil 
shell. All these articles were described in detail in the Bejiort, 
illustrated with tin* specimen themselves, all ranged by Mr. 
Pengelly in drawers which st*vera.lly represented the black earth, 
stalo.gniite, and the red cave-eartli, in wliicb was iiiterwiinglcd 
blocks of stalagmite, breccia, &c. He then enumerated the 
articles found in the second floor, or stalagmite, which included 
a fine molar of the rhinoceros, the pre-molar of a hymna, two or 
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three molars of a bear, a large part of the hnmcras, probably of 
the bear, &c. Since the time of the rhinoceros, the increase of 
thickness of stalagmitic floor had been barely snfflcient to cover 
these relics. A few relics of charred wood were found in the 
same floor. Passing to the cave-earth, report said that it was 
of the ordinary typical character. A description was then given 
of the fossils in the cavc-earih, and of those entombed in the 
breccia mingled therewith. While split bones bearing teeth- 
marks had been found in the red cave-earth, no sjdit bones had 
been found in rocky breccia. The bones scored with teeth 
had probably been gnawed by the h3'a}na, and the split bone 
that was found was an evidence of the presence of man. A long 
explanation was given respecting the breccia, which was rolled 
by some means into the caverns, and the Report stated that it 
was probably older than red cavo-earth, and tliough it had not given 
up anj' chai'red wood or longitudinally split bones, yet the com- 
mittee thought it would be premature to draw at present any 
inference from this negative fact. But while the labours of the 
past twelve months had not added anything to the knowledge of 
the early antiquity of man, yet up to this time no comi»aratively 
modern objects had been found below its place, and no ancient 
one had been found within the modem niche. The lower floor 
of the stalagmite had kept the two apart. Probably ancient 
cavc-rnen made use of unjMdishcd flint implements, of which spe- 
cimens had been found in the red cave-earth, to split the bones of 
animals, emploj^ed lire in the preparation of food, and selected 
stones for crushers or hammers. 

Mr. I’engelly stated that bones in four different states of con- 
dition were found in the above cavern — namely, entire, crushed, 
fractured, and s])lit. The crushed bones Avere due to blocks of 
breccia and stalactite falling upon them ; to hymnas he attributed 
the fracturing of others, in corroboration of which he produced 
bones fractured by hymnas in the Zoological Gardens, that pre- 
sented exactly the same appearance ; whereas he concluded that 
man split up the bones to obtain marrow, and what recent bones 
had been split up by the like agency had a precisely similar 
aspect. This pai)cr gave rise to a discussion upon the Report. 

Mr. J. Evans was of opinion that, taking the evidence given 
by the hones themselves, they must have been split and gnawed 
by^ animals. With regard to what had been suggested by Mr. 
Pengell^', of man’s existence being synchronous with that of the 
hysena and cave-boar, he thought it hardly likely that, even in 
so remote a period, such a “ happy family” could have lived 
together as was inferred. Mr. Evans gave a description of the 
Hint ttakes and tools found in these caverns, and referred to the 
moleenlar clianges which took place in block Hints so as to make 
them actually soft. He has found ffiuts in the Reading and 
Woolwich series, which he could cut with a knife — a fact of 
great importance to geological chemists. 
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CAVE FAUNA OF ENGLAND AND THE CONTINENT. 

The late Dr. Falconer, the Paloeontologiat, was necessarily led 
ill the course of his researches to the study of what is termed 
the Cave Fauna of England and the Continent, upon which nu- 
merous communications and valuable scattered notes were either 
published by himself or have been found among his papers. He 
was the first to esiablish as members of this fauna Rhinoceros 
hemitoccliiis and KLephas antiqnns; and among the first to recog- 
nize the validity of the evidence u|M)nwhie,h the contcmiporancous- 
ncss of man with several extinct forms of animals lias been based 
and has since been firmly established. He was the originator, and 
one of the most .active promoters, of the explonition of the Brix- 
ham Cavern. He also made extensive explorations and disiioveries 
tending to the same end in Sicily, where, in the Crotta di Mac- 
cagnone, he found stone imjilements of ancient type, commingled 
with the remains of hyama, hijipopotamus, and other animals 
long extinct, at any r.ate in Euro^ie. On his outward route, also, 
on this visit to th(i South, he visited the extraordinary collection 
of flint implements which had been brought togethtu* with such 
indomitable zeal and energy by M. Boueber des Perthes, from 
the ancient river gravels of the Valley of the Somme, and was 
perhaps the first eminent authority to recognize tlie importance 
in the primeval histtjry of man of M. des Perthes^ discoveries, 
the value of which has since been universally reijognizcd, and 
which have dcserveilly cro^vned him with lasting fame. 

Mr. Falconer must thus be reckoned among the foremost, if 
not the foremost, of tliose who have within tbe last few years 
given a new impulse to the study of the antiquity of the human 
race, a subject wliich before 1859 had scarcely attracted atten- 
tion, or, as in the case of the Kent’s Hole Cavern in the time of 
Dr. Buckland, was even shunned as an unholy thing. 

Dr. Falconer took the deepest interest in the inqjortant re- 
searches of Captain Frederick Brome in the ossiferous caves and 
fissures in Gibraltar, and with the view of making himself fully 
acquainted with the site of these extraordinary ex}>lcjrations, he 
proceeded, in comp, any with Mr. Busk, and on the invitation of 
the Governor, Sir W. Codrington, to Gibraltar in the autumn of 
1864. A brief account of the caverns and their contents was 
given to the Governor in a letter since jmblished in the Journal 
of the Geological Sociefy. — RerieWj in the Times. 


THE lOITxVNOnON. 

A PAPER has been read to the British Association “On the 
Skull and Bonos of tho Iguanodon,” by the Kev. W. Fox. The 
paper showed from these bones, which had lately been discovered, 
more especially the skull of a small individual, that there were 
several species of this genus of saurians. The Iguanodon, which 
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was perliaps as well understood as any of the extinct reptiles, 
had always created much interest among naturalists. The jaw- 
bone of a young animal of this genus had been discovered by the 
author in the Wesildcn strata of the Isle of Wight. Only a few 
months ago he discovered the skull-bone of a new and small 
species. The author detailed at some length the anatomical 
structure of the teeth and bones ; and, in conclusion, expressed 
his belief that the skull in question belonged to a new species, 
and that future researches would disclose more individuals. 

Professor Huxley, who thanked Mr. Fox for his important con- 
tribution, exjilained that all fossil saurians hitherto discovered 
were defective of the fore-paw and end of the snout.. By the aid 
of the bla(.‘k-board he showed what an import.:int. addition had 
been made t.<.) our knowledge of the structure of the skull of this 
Dinosaurijin, more especially' in its showing almost as clearly the 
structure of the skull as would that of the modern lizard show 
to which rejitile it ludonged. 


TJllO SEWALlk rOSSlLS. 

Altiioitgu T)r. I^alconer was the first to determine the ter- 
tiary age of the S(‘wsilik-hills, which had previously been re- 
ferred to th(‘ “ N(‘vv ll(‘d Sandstoue” ])eriod, he was not led to 
this determination from the study of any anima.l rema.iiis, for 
none liad then Im found in the strata. Nevertheless, ho ex- 
pressed the eoiilidont opinion ** that the remains of mastodon 
and oth(*r large extinct mammalia would b(« found.” How 
anijdy this ]trediction has been fulfilled is well shown in the 
vast eolle(‘tion of Sewalik fossils in the British Museum, pre- 
sent(’d hy (ki]»taiii (iio^v Sir) Proby T. Cant ley and Dr. Faleoner, 
l)y whose laliorioiis ejaTtioiis they ha.ve been disjilayed, and in 
great part figui-ed ami dcsi-ribed, in the Fauna A’niiqna Sina.len- 
which fui-iiis the eoiiteiits of the first vt>lnme. Among these, 
and not the least reimirkahle, is the gigantic Co/ossorAc/z/.s- Atlas 
— a monstrous t.ortoise, up«>n which, ns suggested by Dr. Fal- 
coner, it is m)t. i Ml] M’ol 'aisle tlsa.t tlie Hindoo mytb of the world 
being sujsjsurteJ on the ba.cl: of a. tortoise might liavo been 
founded. TJiere seems, at. any rate, reason to belit'Vf* that, this 
now extinct form may in the Miocene period have co-existed with 
man, seeing, as Dr. Fa.lconer has shown, that several existing 
species of tortoise ar(* found associated with it in the fossil state. 
— RevieWj in tkc Timrs. 


NEU lOSSILS EKOM SWEDEN. 

Pkofessok O'lTO 'roiMfKLL luis exhibited to the British Asso- 
ciation a series of slabs marked by tlio iinj^ressions (jf various 
land plants, known to geologists as chondrites. He had these 
Fossil plants from a formation much older than any from which 
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fossils have hWierto been ohlained. The rochs from which they 
were derived were of an apfe similar to tlioso of the Loiigmynd 
rocks in Wales. The undersides of many of the slabs were 
pitted with the marking of rain drops, and the conclusion which 
Professor Torrell came to was, that the chara,ct(.T of tlie plants 
and the meteorological markings of them indii-ated that they 
had been deposited under shallow water conditions. This he cor- 
roborated by sliowing that a bed of shingle or ooiigdomerate was 
associated with them, which he judged to have been part of an old 
sea-beacli. 'I'lie same slabs were marked })y the trails of marine 
worms tliat had crawled over them. 'J’he casts of some of the 
worms were distinctly to be seen on tlie surface (-f the slabs. 
The slabs were handed round and scrutinized by many getdogists 
present. 

Sir Charles Lytdl described tlu^ facts stak'd by lilr. 'I’orrell as 
one of the greak'st dis(^overies that he remembered t.o have been 
made in the progress of geology in his time. Mr. Torrell had 
long been kmmn si,s an explorer of the northern regions, lie 
had umlertakim four voyages, and had H]>eut four siimniers in 
Spitzbergen and other parts of the nortln'm regions. No one 
was more thoroughly acquainted with the Fauna of the seas of 
those countries, or had thrown more light on the geology of the 
glacial ])eriod than Mr. Torrell. Ihit his knowledge was not 
confined to modern deposits ; they would see by li is paper that 
he had been exj during the most ancient rocks that had funiisliod 
ns with fossil Flora. ^JMiis discovery of the earliest land plants 
yet brought to light ha.d been made in a district where tlui geo- 
logy was so clear that the merc'st tyro might rea-d it off. It was 
impossible that any mistake couhl be made as to the chronolo- 
gical order and succession of IhmIs. Ohler than rooks \vhich 
exist in the Alj>s, tliey ]»reseTitc(l ihemselvi's in tlie f(»rtn of 
inclined and invi'ited strata. ; they were really at the ha.sisof the 
Cambrian system, or the iirimonlial rocks (d' Harrow, and these 
rocks were (dd«’r than the oldest rocks of Murcliisnn’s Silurian 
formation. Sir C. Lyell preceedt'd toeXj.i:dn the great antiquity 
of the rocks in which theso fossil jilauts had been found. 


J’OSSJL CLA-VrS LN GllEKNLANTi AND SI’ITZUEKGEN. 

SilJ C. at tlu* late jMeetiiig of tla^ Hritisli .Association, 

called attention to the Fossil Plants c<dlected by Mr. Wliyrnper 
ill Greeiihind. Tvfr. W'hymper had undi'rtaken to make the col- 
lection at the inst ance <»f the British A.sso(‘iati()n and the iioyal 
Society, whosi; curiosity had been excited in conseijuonco of tho 
rcmarkiihle proid's that had been furnished, by plants previously 
found in Creenlaiid and S]»itzhi‘rgeii, of a much higher tempera- 
ture having existed in Miocene times throughout the north polar 
region than at the present time. Mr. Whymper had faithfully 
and successfully executed that commission, and had brought 
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home a rich collection of plants, which was now in the hands of 
Professor Iloer. Tliero were, besides, proofs of a much colder 
climate than now exists having intervened since this ancient 
warmer period and the present day. This was during the glacial 
period, wlnm Norfolk and Suffolk were visited by icebergs, 
covered in part by land ice, brought down by northern regions, 
where glaciers were much more extensive than they are now. 
The shells of this period now found fossil in Norfolk and Suffolk 
were decidedly of an Arctic character. Mr. Wliym)»cr had not 
brought home many new species of fossil plants, but ho had 
brought homo fruits of species of which jn’Cviously only the 
leaves wore known, thus enabling Professoi* I leer to confirm his 
guesses as to the true character of the plants. Important- and 
satisfa-ctory conclusions had thus been arrived at w'ith regard to 
several of the fossil s]»ccies : for example, the magnolia, which 
can now }>e affirmed to have grown there in Miocene times. The 
existence of an oak with leaves (> in. long, of t-lie vine, plane, and 
other trees implied great heat in summer, while the number of 
dicotyledons showed that there could have been no great cold in 
winter. With refercTieo to the causes of these great changes of 
climate, ho adhered still to the opinion that the prineipal cause 
was the altered distribution of land and sea, and the consequent 
alteration in the dir(*etion of the marine currents between the 
equatorial and the polar regions. 

Professor llolleston said that an examination which he had 
made of sixteen skulls brought homo by Mr. Whymper proved 
that the Greenlanders belonged to the Esquimaux race, and had 
no affinity with the Norsemen. They were the skulls of a savage 
people, and remarkable for the tendency to obliteration of the 
sutures, as in the skulls of carnivorous animals. Tho form 
showed tliat there was no ethnological connexion botwocii the 
(Ireciihinder and the lied Indian. 


I'OSSIL OTSTEllS. 

Mit. Whittle, of Chorley, has sunk a new shaft down the 
Arley seam of coal, between the Addington and Horwich stations, 
on the Lancashire and Yorkshire Hail way, about a couple of 
miles from the foot of Hivington Pike. Two sea-ms of coal being 
passed, at a depth of 130 yards the sinkers cut t-hrough a 
bed of Fossil Oysters 2 ft. 4<iti. in thickness. How far the bed 
extends it is impossible to say. The oysters are petrified into 
one solid mass as hard as flint, are all perfect in form, and small 
in size, rather less jierha[)s than the London natives. The con- 
clusion which immediately suggests itself is that the sea must at 
some very remote period luive washed the foot of the Ilivington 
range of hills, two miles distant. The whole of West Lancashire 
is alluvial land, and at one time was covered with a forest of 
oak, there being abundant proof of this in the fact that trees are 
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frequently found embedded in the moss, and also in the bed of 
the liibblc. The skull and antlers of the gijrantie Irish elk, found 
not lonjjf ago in tliis river, also point to the fact that animals of 
the mammoth tril)e must ha.ve roamed through the forest which 
covered the country at a period since the oysters were embedded, 
and the upper coal strata formed. 

POSSTL ECHIDNA. 

An extract has been read to the Zoological Society, fn)m l^Ir. 
G. Krelft, Sydney, stating that, amongst other fossil remahis 
which he was now arranging for the Australian Museum, he had 
discovered a portion of the humerus of an exiincl. sj)Ocies of 
Echidna, from the Darling Downs, indicating tht< former (jxisience 
of a gigantic form of this Moiiotreme in Australia.. 


THE SrjlSIDENCK OF IIAWAU. 

The progress of the Subsidence of Hawaii, after the groat, 
suhmsirine eruption whieli took place some nuuiths previously, 
has been gradual, tlie depression of the southern and western 
shores amounting to several feet ; whil(‘ that of the northern and 
eastern shores has not exceeded a f(‘W inches. It is important 
to attend to this p»K*uliarit.y. Had the eliange of tlie sea-l<?vel 
been uniform in all parts of the isluml, we might have been 
doubtful as to the scat and nature of tlie disturlainee. The 
gradual elevation of a. widely extcmkMl portion of tlic bed of the 
Pacitic Oecan would, in that ea.s(‘, liave ueeounted as satisfac- 
torily for the diminution in the height of Hawaii above the sea 
level as the sinking of the island itself. Hut the inequality in 
the motion of subsidence points at once to the real cliaracter of 
the disturbamre, wliieli doubtless only a.(rocts Hawaii and its 
immediate neighluairhood. We do nut tlsiiilv, liowever, that the 
sinking of tlie island has been a gradual ju’oeess. Ear more 
probably it toidt jdaee simnltaneonsly with, tbe outburst of sub- 
marine lire wliicii caused so much mischief Ia.st Ajiril. The 
manner in wliich the Honolulu correspumleiit of the Neiv 
York Tribinto refers to the discovery of the change does not cer- 
tainly convey the notion that any slow jirocess of change has 
been detecttal. “ it is believed,’^ ho writes, “ that Hawaii is 
slowly sinking into the oecan. Ever since June last unusually 
high tides have prevailed along the southern and eastern shores, 
and it is now evident that the island lias sunk,” It appears 

to ns that the inhabitants do not iear that any iurther sinking 
will take place, unless — whicli scorns unlikely — there should pre- 
sently be other submarine explosions. 

Very interesting also is the account of the waves which spread 
across to Hawaii from Peru, after the great earthquake of 
August 13-16 last. “ The first of these waves was observed at 
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Honolulu on the night of the 13th of August, and at almost the 
same moment it was noticed 200 miles to tbo south-east. They 
were nu)re }) 0 werful at those parts of Hawaii which are nearest 
to the South American coast. They rolled’ in at the rate of 
three or four pt^r hour for four days. They were not like the 
sweep of ih(j furious breakers that lashed the shores during the 
April eruptions, but appeared to be the effects of some gigantic 
oscillation across the Pacilie.” There can be no doubt whatever 
that these waves were due to the great eartlujuake which re- 
cently desolated the coast of Peru and Ecuador. The waves 
must have been transmitted across the whole distance which 
separates Hawaii from Peru in the course of a few hours, or pro- 
bably at the rate of about 1,000 miles per hour. This does not 
exactly agree with the statement that the w^ave was noticed 
almost at the same moment at two ] daces 200 miles apart (and 
lying nearly in the direction of the waves’ progress); bn t pro- 
bably there is some mistsike in this account. The difference of 
time must have biM-n nearly a quarter of an hour. 

It would be im])''rtant if we could determine tbe exact rate at 
which sea-waves traverse the Pjieitio Oe(‘an, since it has been 
shown that a relation (.‘xists between the dejdh of an ocean and 
the rate at which waves of given dimensions trav6?rso it. We 
say of given dimensions, but it is not ne(i(*Hsary that all the di- 
mensions of a Avav(f should ))0 known in order that ils ascertained 
velocity should sulfico for tlie determination of tlie depth of the 
ocean across Avliieh it has been pro])agated. All that is neces- 
sary is that the hroadlh of the wave should be known — that ele- 
ment being moa-sured from summit to summit of successive 
rollers. The following Table is derived from otio calculated by 
Mr. Airy, the Astroiiomer-lioyal. It 2 )rcseiits the relation be- 
tween the breadth of sea-waves, their velocity, and the depth of 
the sea they arc traversing : 
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A little consideration of this lable will show thu.t the velocity 
alone affords an imi)ortant indication of the depth of the ocean 
traversed by a wave ; because in many instances the change due 
to the breadth of the wave is slight. Thus, when the depth of 
a sea is 1,000 ft., waves of 100,000, of 1 ,000,000, and of 10,000,000 
ft. in breadth, all travel at the rate of a fraction over 122 miles per 
hour. 
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An earthquake which occurred in the year 1854 supplied an 
opportunity of applying Mr. Airy’s formula. A shock of earth- 
quake had boon felt on board the Russian frigate* Diana at 9.15 
a.m. on the li3rd of December in that year. She lay at anchor 
in the harbour of Simoda, n(‘ar Jeddo. At 10 o’clock a largo 
wave was soon rolling into the harbour, while the water on the 
beach was raj)idly sinking. “ As seen from the frigate,” says 
the narrative, “ the towm appeared to be sinking.” Fifteen 
minutes later another wave rolled in, and until 2.30 p.m. similar 
waves continued to come aaid go, the frigati* being thrown on her 
beam-ends no loss than live times. A few hours afterwards 
several distinctly marked waves, of extra-ordinar}' volume, arrived 
at San Francisco. No doubt can exist that tliose waves and 
those which dostroj’od Simoda had the same origin. In all pro- 
bability tho seat of disturbance lay very hear tin* shores of Japan. 
Now, it was calculated by Captain Mauiy that the San Francisco 
wave had a breadth of 256 miles and a velocity of 438 miles per 
hour; and that tho San Diego wave had a breadth of 221 miles 
and a velocity of 427 miles per hour. It would follow from those 
promises that, according to Airy’s formuhe, tlm av(Ta.go depth of 
tho North Pacific between Ja])an and California is, by tho path 
of tho San Francisco wave, 2,149 fathoms, by that of tho San 
Diego wave, 2,034 fathoms. Either result indicates an average 
depth of about two-and-a-half miles. 

The rate nt which the great waves of disturbance produced by 
the earthquake of Peru traversed the portion of the T’sicific Ocean 
which lies between South America, and the island of Hawaii, 
would indicate that the ocean is here much deeper ihan it is far- 
ther north. A similar result follows from tlu* evidence w'o have 
respecting the rapid passage of the great wav(i produced by the 
submarine eruption of A])ril 20th, from Hawaii t(» the shores of 
Mexico and Oregon. In that case adifttauce of 5,000 miles ■was 
traversed in litlle more than live hours. I’robaMy tlu^ average 
depth of the part of Ihe Pacilic whiih lies bi'tweeu Polynesia 
and SoT’.tli America is little less than four or live miles . — Daihj 
Naws 


VOLCAMC DlSTUJlllAKCK AT SANTOlllN. 

At tho Geological Society, M. Lononnaiid has referred to the 
discovery investigati'd the French Commission during the late 
Volcanie Disturban -e at Sanlorin. Sant'.)rin forms a group re- 
presenting tlie dell r Is of a great volcanic c(nie, and as it yields 
largely the hydraiiiic cement called puzzalona, extt nsive quarries, 
or excavations, h^ve taken place, more particularly of late yt'ars, 
in consequence of the sui>plics re(piir(‘d for the Suez Canal. 
These do])usits belong to the period before tbe first eru])iion of 
Santorian took place, and are therefore pro-liistoric. It being an- 
nounced to the French Commission that remains of buildings 
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had been discovered, on proceeding to the spot its members 
found numerous walls of buildings with their contents, which 
had been buried like Herculaneum and Pompeii, and so pre- 
served. The inhabitants were found to have possessed houses 
with walls of masonry, and the roofs of whicli had been supported 
with wild olive-wood. This is remarkable, as, in consecpience of 
the volcanic eruptions, the olive can no longer grow on the sur- 
face of tbe island. The utensils and food of the people were 
found, stone mortars and coarse pottery, much resembling those 
of the Lake-village Period, but with knives and other implements 
of obsidian of tbe most exquisii/e linish, and of all of which speci- 
mens arc now deposited in the Imperial Museum. A. more re- 
markable feature was tbe presence of finer pottery, evidently 
imported, and which bad been made with the wheel, and some 
gold beads, not of molten metal, but apparently hammered into 
shape with stone tools. M. Lenormand considers the pottery 
was imj)orted in return for Santorian oil, tbe produce of the 
island ; but it is doubtful whether the wild olive would be very 
productive. It is as likely the pott-ery was derived from the 
return cargoes of li8herm{‘.n. M. Lenormand considers it re- 
markable that no mcital tools wwe imported. ^J'be gold can 
hardly bo considored tbe ])roduce of the island, but of the main 
land, from tlie r<‘gions afterwards known by the Gold-sands of 
the J’act.olus. 'J'bc real interest of the discovery dc^pends not so 
much on obtaining further evidemee of tbe continuance of rude 
populations, as in tbe pa-rallel fact of the carrying back, and par- 
ticularly in Asia Minor, of the C])och of comparative civilization 
denoted by the improved pottery and the gold ornaments. 

SUIIAI A KTNK EARTH QUA KES. 

The bark FMphro.nyue^ Captain Christie, aiTived at St. Helena, 
and the Captain reports that on tlie Ifili of October, when in lat. 
26 30 S., long. 52 112 E., he experienced strong gales, with 
thunder and lightning, and a tremendous sea. The barometer 
fluctuated greatly. This weather CHUitinuc^d for some days, and 
then moderated, but at midnight on tbe Stli — titli of November, 
in hit. IG dO S., long. 4 W., the sky suddenly hecairio densely 
overcast, a noise like distant cannonading ensued, the sea became 
greatly agitated, and tlic eom])a88 became erratic, meteors became 
frequent, and tbe sbi]) shook from stem to stern, as if in eonvul- 
sion. Then large fisli leapt out of tbe water, and tbe rumbling 
increased. Tbe agitations continued till sunrise, and then the 
weather became settled again. Captain Christie thinks that he 
must have been passing over some great submarine convulsion. 
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RARTIiqUAKES IN ENGLAND. 

Shortly after half-past 10 on Friday niglit, October .SO, a 
distinct shock of Karthquake was felt in many places in the West 
of England, and in South Wales. The unusual sensation lasted for 
about a coujdo of seconds, and is presumed to have been occa- 
sioned by Avhat is termed on earth-wave. Five years ago a 
similar shock occurred, which was felt throughout a considerable 
part of the West of England. 

The night on which the shock occurred Ava.s cloudy but. light, 
the irioon being nearly at the full, leaking the various accounts 
that have appeared from observers ^>f tl>e ]>henomenon, avo find 
its indications variously des(;ribt*d. Some describe it as a trem- 
bling of the earth, as if a laden waggon Avas jcissiug along the street ; 
others imagined some animal had got in their l)e<l-roorn and 
was scamjjeving about the floor. The. motion of articles of fur- 
niture, the jingling (jf glasses, and the oscillation of beds, were 
very common. Most of the reports agree Unit these indications 
were accompanied by a noise like that of a high AA-ind, or of a 
vehicle or train passing, llc'ports from toAvns mid villages west- 
ward of Worcester desc.ribc the shock in very similar terms. In 
Leamington, three shocks followed each other in ra]»id succession. 
The shocks wore noticed by Dr. O’Callaglian, the President 
of tbo local Pliilosophieal Society, who, during a I’csidencei in the 
West ladies, had on more than one occasion felt the shock of 
earthquakes. On Friday night. Dr. O’Cnilagban called afbmtion 
to the occurrence, and found that the shocks had betm observed 
by some of his domestics. At Exeter, many ]M‘rs()ns noti(;ed the 
eartln^uake. Three distinct shocks were felt by t.lie inmates of 
a house in York-buildings. The occnjiant of a house, aa Iio has 
long resided in the West Indies, recognized the slcaking as that 
of an earthquake. The inmates of the Exeter Eye Intirmiiry felt 
the building shako, and exjKTieneed a jMTuliar sensation. 

Reports from Merthyr state the shock to have hcfii rather 
severe, the Tnovement appearing to be from south to north and 
continuing for three or four seconds. A few minutes before Ibe 
occurrence there w'as tliat strange calm j)rev!i.]ent which has been 
noticed during the time of a e.tuuplete eelijise. Great alarm aahs 
felt by the inliabitants. At Tvrynrodyn, and oilier high quarters, 
the people rushed out of their houses, some attributing the shock 
to explosions underneath in some coal or mint} pits ; hut Mer- 
thyr is not undermim.'d, and no mine or coal st.ra.tum exists there ; 
this fact was conclusive that the disturbance proceeded from a 
greater and mysterious cause. We will conclude witli a report 
from a meteorologist of some years* st.a tiding, who writes from 
Port Talbot, South Wahis. lie says : — “ The night was wet, 
with a drizzling rain, and a strong S.W. wind blowing. Baro- 
meter stood at 29"' 50'. Soon after 10 r.M. the wind abated ; 
then followed a lull, with an overcast sky. At 10.35 as I 
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was sitting with a friend in my drawing-room, on the ground- 
floor, suddenly wo experienced a dead, heavy thump, as if from 
the fall of a bale of goods cdose outside the window, followed, 
after the interval of a second, by a tremulous motion through 
the room, which shook the floor beneath our feet, and rattled 
some orriamontd on a side-1 able, the shock passing from N.W. to 
S.E., and oceup^dng about live or six seconds of time. TheelFect 
upon me and myfriend was unmistakable. We at once exclaimed, 
‘ An earthquake ! ’ My Innisc stands alone on a hill, with gar- 
dtmers’ collages near. Aly servants, who were in their bedrooms, 
ran out to know’ what was the matter, and those d()wn stairs were 
equally at a loss to know the cause of the noise. 1 Arid that [mr- 
sons wdio Avere out of doors at the time did not feel the shock.” 

The f(dloW’ing ac<*ouut of Earthquakes that have occurred in 
Engliind has aj»iieared in the Npec/w/or; — “In 1)7 t, Weiidovcr 
tells us i.hat a great eji.rl liquaki' shook all Etiglaiid. in lOSl one 
occurred which was attended ‘with heavy bellowing.’ In 1081) 
there Avas ‘ a miekh' eurtli -.stirring all over England,’ siiys the 
HtU'oii (^hrai) irh\ smd tin* anmiUsi iiotic<*s that the harvest was 
especially backward. In 1110, says Eloreiice of VV'orcestor, 
‘there was a very great earthquake at ShreAvsbury. The river 
Trent was dried uj) at Mot t Ingham from morning to the third 
Inair of the day, so that men waited dryshod through its chan- 
nel.’ Till loll tl>ere w.i.s v. grc*at <‘arthqiuilve in many jiarts of 
England. In 1 Kb"), s.iys Mattht'W I’aris, ‘ there Ava.s an earth- 
(jiial:e in JOly, ^S’orfolk, and Siillblk, so that it threw doAvii men 
who were slaiidiiig, an . I rang tlie }»ells.’ ’J’he same AA’riter records 
anotlu'r in 1 1S7, wlmi many buildings wen* thrown down ; and 
another in 12 17, Avlileli he speaks of as (‘Specially violent, on the 
banks of the Thames, where it shook dowm nuiii}’ buildings. One 
feature of it Avas that .Stmie days afterwards the sea bi'came pre- 
crnaturally cabii, as if the tides had et‘a.sed, and remained so for 
three montlis. Next year the Avesterji parts (d‘ England were the 
great sullerers. In the diocese of Hath, Avidt.' rents ojieiied in 
the Avails, and a cujiola (*ii the tower of IVells Cathedral Avas 
daslmd dow'ii upon the roof. At St. David’s, great damage Avas 
done to the Cathedral. 'Pwo years later a. shock wa-s felt in iiuck- 
inglnnnshire, Avhieh caused more panht than injury, the a,eeoin- 
panying sound hinng like thunder underground. It was noticed 
that the birds Avere driven wild with fea.r. In 1275, says Mat- 
theAv of Westminster, thcTe wa.s a geinn’al eaiklnpiake, ‘by the 
Anoleiice of wliich the Cliurch of St. Miehael-of-tht'-llill, outside 
Glastonbury, fell doAvn, levelled with the S(nl.’ Many other Eng- 
lish churches sutfen'd in a less degree. Eroiii this time eartla^uakcs 
seem to haA^eheen less common ; but in 1382 there was one which 
shook doAvii some churches in Kent, and which a poet of the time 
has described rather vividly. Three years later there were two 
shocks but they seem to have been very slight, as Walsingham only 
iiiterj)rets the flrst to mean an expedition against Scotland, and 
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flic second a vain cxeitoiuent in the political world. I have care- 
i'nlly eoniined myself to historical notices. Bat there are legends 
which ascribe the destruction of whole cities or armies to convul- 
sions of this hind. Camden records that the town of Kenchester 
was destroyed hy an (jartlujuahe. The (JlironirJe of Kveaham 
says the same of Alcester, but as the visitation in this case was a 
special judgment on the smiths of the town, avIio drowned St. 
Bgwin’s j)reacliiiig with the noise of their liaminers, there is 
njasoii to hope that it w;i,s a purely locral inlhction. lieginald of 
Durham says that id Mnngedeiie-liill, near Norham-on-Tweed, 
the earth ojiened and swallow(*d up many thousand Scots who 
wore then ravaging St.. Cuiiihert’s la.nds. These traditious may, 
l)orhapH, ho taken to sliow thattlie jiopiilar fancy in Eii:^land re- 
cognized eartlnpiahes as an occasioii of violent clia,ng(.‘. Of course 
f do not pretend that my list is exiiansiivi^ even for the llith and 
13th eenturies, nor Ijave I touched upon sucli geological theories 
as Mr. Oeikio’s, that tlicre has been a great ujiheaval of Scotland 
about the Ant.oine VV^all, or a great rec(*ssjon of the sea since 
1 toman times.” 


KAUTtKil A..!-: IN SAN l UANCISi (). 

Till'. San Fr.incisco J//<i ('tili/nniio. of October 121, has the 
following account of this Eartlnjuakc : — “At 7.5 1 o’clock tliis 
morning tlio most seven* eartlepiake wliieli has oceuriNM.! since the 
occupation of Oiilifiirnia, by the Ainerieans shook our eit}’. This 
is the lirst cart htjua.lve t hat. ba,s ever eaused loss of lifii in San 
Francisco, a.iid the amount of da.ni:ige eaused is iinipiestioiialdy 
greater than that caused by the slioek of 0.',to])er S, IStio. Tlie 
uioruiug was moder.ili‘Iy warm, and a dimse fo^; covered the 
town. There was not a traee of a bree/.e jiereeptiiile. 'J'lie first 
indication of the aijproaidj (»f the earlh(ju:ik(* was a slight 
rumbling sound, as of somethiug rolling along Ibe side-walk, 
coming a])j)ar<*iil.ly from the direetioii of the ocean. AVliether 
tins ju’oeeeded from beneath the surface of the earth, or from 
the agitation of loose bodies mi the surface, is uueerlaiii. The 
most geiKTal ojiiiiioii appears to be that it was from tlie latter. 
The shock eommeuced in tijctbrm of slow Imrizouta.l movements, 
not ])erpendi(adar, as in the grea.t eartln]uake of iSflo. The 
os dilations continued from 10 or 15 seeoiids, growing more rajud 
and more violent, for six for s(*.veii seconds, tlu>n inerea.sing in 
force and rajiidity for four or live seconds, then suddenly ceasing. 
The motion was so great that water was thrown over both sides 
of a pail not nmre than two-thirds full, wdiich was on the ground 
on the summit of llussiau-hill, where the shock was ftdt with less 
force than in any other part of the city. At 8. 12^ there was a 
very slight shock, just percciAible. At 10.23 a.m. a third shock, 
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quite a sharp one, was felt, and a panic was created in the. 
principal streets, crowds rushing from every building. At 11 a.m 
precisely, a f^yurth and very slight shock was felt. The fog 
cleared away and the sun shone ont in a cloudless sky, while a 
slight breeze 8])r.ing up at that hour. The great shock of 1868 
produced a wholly different effect on buildings from that of 1865. 
in October, 1865, glass was broken and sliivercd in atoms in all 
the lower ]>ari of the city by the perpendicular oscillation, while 
comparatively few wiills were shaken down or badly injured. 
The earthquake of to-day broke xory little glass in any part of 
the cit}", but tlie damage by the falling of cf>rniccs, awnings, and 
walls was immense. The shock w'as principally felt on ‘made 
ground * and the flats, where the foundation is known to be unre- 
liable at all times. On tbe eastern shore of the bay, and, in 
fact, all the way around it, everything built on the flats has 
Buffered severely. It is a noticeable and gratifying fact that not 
a single building constructed as it should be in a city liable to 
earthquakes like San Franeiseo lias sutrered to any extent at all. 
When tbe groat shock culminat-(‘d there was a stam^^edo from 
every ImiUliug in the eity. Hundreds of horses on the streets 
took fright and ran away. As the minor ‘tapering off* shocks 
were felt the excitement increased instead of diminisliing, as it 
should have done — seeing all our experience goes to show that 
the worst invariably comes first in San Francisco earthquakes.*’ 


01! EAT EARTHQUAKE IN SOUTJI AMERICA. 

A TERUTULK Earthquake has visited the western seaboard of 
South America, destroying eight cities, the most important on 
tliat coast; and making its terrible influence felt northward 
from Arica, the central point, to Callao, a distance of about 
650 miles ; and southward to Cobija, in Bolivia, a distance of 
280 miles or more. 

According to advices from Central America, published in the 
New York ]isij)ors, .Arica, Arequipa, Ilsiy, Iquiquo, Pasco, Juan- 
Caveliea, Ibarra, and numerous other towns of IVru and Ecuador, 
were totally destroyed by a succession of earthquakes, which 
lasted from the 13th to the lOlh of August. Most of the in- 
habitants of the Peruvian seaport town of Ariea, and of 
Arequipa, chief towm of the Peruvian littoral province of 
Arequijia, escaped wdth their lives. 

The havoc, it is estimated, must at any rate have stretched 
over a distance of 1,200 miles, from Ibarra, a town of Ecuador, 
fifty miles to the north-north-west of Quito, the capital of that 
Republic, and w illiin less tlian a degree of the equatorial line, 
down to Ijiuitpie, a stsaport and island in the southern provinces 
of Peru, in the 20tli degree of south latitude. 

Arica has often been devastated ; Arequipa, which is built on 
tbe slope of a volcano, has a similar history ; Lima and Callao , 
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vvhicli have now escaped, but which lie near the line of the 
convulsion, wore omie destroyed tof^ether, when IS, 000 persons 
were buried in their ruins. It is inevitable that wo should con- 
template such a catastrophe through the medium of our own 
familiar ideas, and Kumboldt has told us what it is for a 
European to feel his faith sliaken in tliat irnmo]>ility of the 
earth whieli is part of our ex[)erieTi(;e and almost of our religion. 
Dut to the nalives of Peru or Ecuador the i)henoiueuon which 
scorns so appalling to us must appear less terrible. 

The shook aj)iM!a.rs to have been ehielly felt on that Peruvian 
coast which has been correctly descril)ed as the Home of Earth- 
quakes. icpiicjiie, in lat. S. 20'^ ; Aricsi, IS ; Islay, the 
jiort of Arica; Taciia, IS^ ; Areqiiipa, ir>“; Pisco, (a 
little seaport town, not, wc ta.ke it, the inland city of Pasco, 
nor Paste, as lias been suggiv-^tiul) , are ])ri‘t.ty eleai-ly sjieci- 
fiod. Hiiaiicavelica, also nieutioiud, is in hit. 12 , and at 
some distance inlaud. All these art*, comparatively speaking, 
within the same region, lint the remaining intelligilile names 
are those of Tacuuga ami Jliarra, <;ities of Hut Jiojailditt of 
Ecuador, nearly mith;r the etjuinoetial lint*, ami therefore aliout 
a thousand miles distant from tlie near<‘st of the Peruvian places 
above 8J^e^^ified. Tt is a little strange that the same earthquake 
should have destroy(‘d towns so tlistant without any rejiorted 
effect on the vast and ]jeoj)led tract ht'twetm ; still more strange 
that the iritelligiMiee of eaidi separ.i.t.e visitation of a ealaiiiity 
affecting some 1,500 mih'S of eouiitry, and occurring between 
Aug. Ill and IS (in a. r(‘gion, too, almost <li*stitnte of eommuni- 
eations), should huve convergeil so as to reach New York loss 
tliau a m.mtli aft t wards, liy Sept. 12th. 

The following is a later and more correct account: -In Peru 
ail carthqiiike lias swept bjui.pie into the. sea. The ]»ort8 of 
Mejillories, Pisagiia, Arica, llo, and (^liala havi* shared its fate 
Arequijia., the S)* ‘ond eity of t lie Repiihlie, is levelled to the uroiiiid, 
and Cerro de P.isco is demolished. In the table-land of Eiuador, 
which is a sort, of moiister f nibble blovm up by Cotopaxi and its 
sister cones, not less than 20,000 ]»(*rsoii3 lia,ve bivii killed. 
Ibarra ami otlier towns iu tlie pniviiice of Imhabiira are in ruiiiF, 
Quito still stands, but ibreateus at every moim iit to beeome a 
heap of ruins, and the townis adjoining it have all but wholly 
disappeared. VVln*re C3ot.ocachi was is uow a lake, and there and 
at Ibarra almost the entire pojmlatioii has ])L*rished. Put it is 
only too clear tliat one of the richest regions iu South America 
has been prostrated utterly for the time, and laid desolate. 

The characterist ie of the present eurtluiuake is that it had 
almost as many eeutn^s as there were cities to destroy, and not, as 
is usual, one particular focus. J5ut otherwise it followed its 
ordinary routine — a subterranean groaning, an upheaving and 
yawning of the earth, an ebbing of the sea, where the town xvas 
on the coast, and iU return iu one cuoriuous tower of water to 
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morpo and bear all bank with it. Eti'^lish enjifineers and mer- 
chants draw the scene with thonoptry of an intense reality. One 
writinjT from Iqniqnc describes how the sea first j^ave forth a 
moaninpf, then shrank back hundreds f>f yards into tlio bay, then 
reared itself in a solid wall fifty feet hiirh, and there was then 
but one roar and crash, and now “ the sea was on ns, and at one 
sweep dashed what was Iquiqne on to the Painj)!*..’* Another, 
the British Vice-Consnl, tells that, the earth o])enod, belching 
out dust with a terrible and overpowering steneli, and the air was 
darkeiK^d as at inidinghi; that he and his were Hying to the Tiills 
over ground Avhich trernhled under tlanr feet, when suddenly 
“ a great cry Avent up to heaven such as few men ha.ve heard — 
‘ The sea. is retiring ! ’ that the sea dreAV OA'ery sliij) along with 
it out of th(‘ bay, snapj)iiig anchors and <*hains like ])a.ck'thread ; 
then eiunc in, “ Avith an aAvfnl rush, carrying all before it in its 
terril)le inaiesty, bringing tlie Avbole of tbe shipping Avith it, 
soraetiiMcs turning in circles, as if striving to elude their fate ; ” 
and ill a few minutes all aa^us over, the city droAvned, and every 
vessel eillier stra.iuh'd one, h(‘ Avrites, aniilc in shore — or bottom 
upAvards. 'Da* Avails of houses Avere “ hloAVii out as if jerked” 
at the iriliii.hitants, siiid numbers p(‘rished under tlu* ruins. None 
had heart to try to disinter the dead bodies ; hut there is the cold 
comfort, that the survivors “ do not. think any are huried 
alive.” In the province of Itriha.hiira the few hdi uninjured laid 
fled from a pestilence threatened by tht* stench fnini the exposed 
dead. In ('allao a, tin* broke out the night a.flcr the earthquake, 
and d(;stroye(l 2, 000, 000 dols. AA'oiih of property. The open 
country itself Avas insc'ciire. Chasms ap]ieared in the desert, the 
mountains opened and shut, and great roeks fell down. On the 
third day the ground avus still rocking and trembling, and there 
had been in all no fcAV'er than a hundred secondary shocks; hut 
the rca.l alarm and ruin Avere concent rated into less than t<‘n 
minutes. 


VEsrvn:.s. 

Vr.srvirs Avas in Ernyfiion during the Avholo of Fehmaiy, ami 
exhibited a most magnificent spi*ctacle. For four months, too, it 
continuously poured forth lava in synto of the ])redictions of tlio 
learned that the end Avas draAAuiig near; so that our yirofessors 
were under the necessity of distiiigui.shiiig tlir(*e j)has(?s of the 
eruption — the tirst extending from the niglit of the! 12th or 13th 
of November to the loth of .Tanuary ; the second from the 15th 
of .lannarj" to the 11th of Fehruary, during which interval it ex- 
hibited great varieties with less activity ; the third from the 11th 
of Fehruary to March 1st, a period of diminution, according to 
Palmieri, though a])y)oaranccs and daily reports refuted the by j)o- 
thesis. About the beginning of this yioriod little lava flowed, and 
the imprcs.sion was that the emyition was nearly over ; but on the 
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12th gfrcator activity, which continued till the 15tlj of Fchriiary, 
was observed ; the detonations were loud, gc'nenilly in the morn- 
ing and evening; some stones were thrown out, and then etjra- 
parativo silence eiisiied. During tliesc two or three da3'3 several 
siioeksof earthqnal:e wore registered, and t lie apparatus of varia- 
tion was dlsturlicd. A f«*w suiiliiuates were celleeted on tlic 
Humniit, but not sulheient to mark the end of the eruption. On 
tie I7tli yet greater activity was ])ercej)tible, and its jieriodieity 
Wis conlirmed ; twice a day \^‘suvius put t'orlli ail its eiurgies, 
interesting equally ilu* seieiitilie and euridus. The guidi's of 
ViJBUvius, who ri'side in Jti^sina, tell that in their town great 
slocks Avere felt, yntlieiout to nia-ke their, doors and windows 
tremble. Colnnins of stones, tiny add, Avt iv shot into the air to 
tlxi height of oOO metn‘S, SfurK'thiiig little short td' 1100 ft. ; the 
lat'^a, too, ])rogressed ('onsRh'rahl^', forining at the forjt of the 
cone live diireivnt slrea.uis, which jiouivd overlil.e eascades. 

On the l(Sth the great c*»uie began again to roar with consider- 
able vioh‘ue,e, and two shoedvs of eartlujualie were felidistiuetlj' in 
Itesiuii. ; the very summit of the com* fell in, forming by the ob- 
struction of the material thri*e craters, whieh threw out large 
quantities of stones, ainl otfered, as it were, a magnificent disjday 
of lin'works. Tlie entire com* trembled, too, as if shaken by an 
earthquake, for four or iivt* seconds; while later in the day tlm 
lava foivied an ojM-iiing in the direction <»f tlu' I’iaaio d(‘llt* (Jines- 
tre, and flowed onwards in a .«trea.m of full JG rnetn's in Avidih. 
From this time to the end of the month <]ie mountain con- 
tinued to thniKler, ami to throw tmt nia-'-ses of i“(‘d-hot. lava, 
which, diviiiing into many stivaans, jirescnts at a distance a. spec- 
tacle of great hcanty. Freipumt though i-light shocks wito 
felt at Ivesiiia., and, indeed, in other ]>laces iii tlu‘ immediate 
neighbourhood, hut they created no alarm, as the ]>eople wort? so 
iiccnstomed to their return. On thi‘ night, however, of th»‘ 27Ui, 
there was one unnsnally stn»ijg. In JMarcl), about the IJth or 
12tli of the numtli, a month was opened towards t lie north on the 
very w'alls of the crater, stones in ahn*»danee wore projected out, 
and SI fresh slrea-m of lava ivas poured lortli. At tlie same time 
there were three small op“riiiigs in the top of the cone, discharg- 
ing eolnmns of stones into flu* air to the Indght of ui)wards of 
1,000 feet. All the force of the eruption became concentrated 
on the ha,ck of llu' mountain, in full view of Ponqieii. Att hiscom- 
nmiiced more hrilliant displays, excei-ding an^'lliiiig witnessed 
since Movemher, lsri7. The mountain appeared to he bursting 
with subterranean energy', the mitire summit was on fire, the 
blaekeiiod walls became i*i.‘d wlt.li heat, and whilst the lava surged, 
not flowed, over, heavy Htone.s, which the eye could detect and 
measure, were tlinjwii up upwards of l,o00 fei't. It was one of 
the graudest spectacles ever witnessed. Fahniori’s report states : 
“ Vesuvius has broken its monotoiy. Fur two days the lava 
has diminished in ipiantity ; but the activity of the cone has in- 
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creased to sucli an extent as to surpass even that which was 
observed in the early days of the erujition. Strong and continu- 
ous detonations, globes of smoko, often of an ashy character, and 
copious bodies of projectiles, discharged to the height of 450 
metres, are the phenomena which distinguish this new phase of 
the eruption. The tube in face of the mountain, perhaj>8 from 
its being obstructed, receives only a small quantity of lava ; that 
which descends from the north aide of the cone issues through a 
small mouth, and has not arrived, therefore, at the Atrio dil 
Cavallo. The instruments havo resumed all their activity ; far 
the entire soil trembles without ceasing. ... In the Atrb 
del Cavallo the thunders of the erujAion are re-echoed with re- 
markable distinctness by the vertical rooks of Monte Soinrna, 
sounding like the discharge of two halt cries of ai*tyillery hotween 
contending enemies. All this apj»ears like a new' elfort for a fresli 
dischaigc of lava.” 

At Naples, the thunders of the mountain w(?re heard far above 
the din of this most noisy city, interrupting us amidst our private 
conversation. Tins by day ! But who eati describe in terms suffi- 
ciently eloquent the wondrous 8])eetacle wliieh Vesuvius j)ro- 
sented by night, as seen from the llottd do Bussie, in Santa 
Lucia! Palrnieri, as has been quoted, predicted a copious 
discharge of lava; and so it happened. Tbe mouth on the o;istem 
side of the mount, ain discharged its stream with greater vigour, the 
instruments were violeiitiy agitated, but the detonations wire less 
loud and frequent. The mountain liad found relief. Tow'urds 
the Atrio del Cavallo another large stream of lava, flow'tul down. 
It surged over from tlie summit. You could see it rising wave 
over wave, and then ]Kmr;ng dow'ii. Alr(*ady it has run full 100 
metres, or about 1,100 feet. Nothing could exceed the beauty of 
the spectacle! Theic were no scoria* on the surface, so that the 
speetalor gazed on a pure .'stream of living tin*, which flowed on 
silently and trainiuilly, yet with irrcsi.stible ]>(>wer, sometimes 
swelling in its course as it received fresh contributions at its 
source, and falling otf at the sides in, as it w’cre, so many cas- 
cades. Tlieliiu* ashes were ejected and carried to a great dista,nce. 
llesina was c(jvered wdth them ; so was Naples in the line of their 
progress ; so were the houses at l’osilip])o, full brn miles distant 
from Vesuvius Visit«)rs came in at night powdered all over, uncon- 
scious of their disordered toilette. It is calculated that on the night 
of the 12th and 13th, the black asbes covered a 8U])erfieie8 of the 
mountain of about six kilometres! “Admitting,” says one, 
who desires to inalic a nice estimate of the quautiiy thrown out, 
“ that the ashes have fallen in a like ahundaiiec to that which has 
been observed on many jioints, wlien? it lias been collected in the 
projiortion of I t kilogrammes to the cubic metro, — that is, 14 
millions of liilogramme.s for the square kilometre, — about 84 
millions of kilogrammes must have fallen on the superficies spoken 
of above.” Prom the 13tli to the 14th, the ashes were carried by 
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the force of the wind as far as Sicily and beyond Gaeta, tlio wind 
being furious and variable at the time. They lia.vo^beon cidlectcd 
also, and one may say of course, in the island of Cipri, Procida, 
Ischia, and Ponza. 

With regard to the first object proposed, Prof. Phillips, who was 
accompanied by Mr. Leo, of Caerleon, and our friend Cozzolino, 
the Vesuvius guide, discovered a peculiarity in tlie current of 
1791', that which flowed through Torre dtd Greco even into the 
sea. It was of a much harder and more solid eharaeter than the 
other currenls, attes'^iiig its fluidity, a quality which does not 
belong to the great jiroportiou of the lava that is ejoeted. 
Somnia, it was found, was inacAtessible except by making a long 
detour round the very base of the inomstain and asi-ouding deep 
gorges and proci]>it.oiis rocks, involving the sa.erili(;e of iiiii'.b 
time and labour. Tlie desin; was to as*.‘erlii.iii whether tliere was 
anything iii the appearance of the mountain to ci'rruborate the 
theory of Sir Charles Lyell, that, volcanoes arelonned m.it l)y the 
upheaving of the crust of tlie earth, tint by the gradual accumu- 
lation of material thrown out. Tliis wLli, liovvevcr, it was tbuiid 
impossible to carry outf»;r the reasons al»ove slated. Coz/.«»liuo 
communicated two facts connected with Bomma which were 
received with interest— that there w*as a bed of tufa on it full of 
fossil plants, and Unit there was ten yi*urs ago a bed ot tbe same 
formation with fus.sil marine .shells. As to the ]>robable ilejdh 
ot tbe volcanic motive power, tl»e general opinion was that of Mr. 
Mallet, who Axes it at from six to eight miles below tbe surface 
of the earth. l)r. Pliillips inspected with much atli'nliuii the 
Lago d’Agnano, the Monte Nmao, and Astroni, all three of 
which lie declares to bo for the most part ot tula formation ; the 
depth of the lowest parts of these was ascertained to he a}>out.^O 
feet above the level of tbe sea, and from tliese eoiucldenees ho 
chums for tlumi a common eharaeter. (.)n visiting the (jeological 
Mus(‘um ill tbe University be was greatly deliglit.ed to liud many 
sjieeimens of tufa with fossil marlin; shells imlK'ddcd, thus con- 
firming an opinion long entertaim*'! by bim, that Ihoigh the 
elements of tufa are of voleanic formation, tlie peculiar structure 
was Huliaqueous. 

On Saturday, November 15, was the great era jdloii. A column 
of fire rose continually to a gri‘at height, obedient to an impulse 
wbicli seemed to be given every two or three seconds. The light 
f(dl for some miles across the bay, and tiie waves by their uiidu- 
laiions seemed U» increase its inWiisity, giving it the appearance 
at times of a path inlaid with millions of flashing diamonds, at 
others of a path of solid lire. On Sunday night the side of the 
mountain was covered with fire, while the clouds whhrh obscured 
the summit prevented us from seeing what was going on. 

On Monday, the clouds had cleaxod away, and an observer 
records, “ 1 witnessed, not a column, but a huge body of 
black smoke, rising, 1 should say, upwai-ds of ^,000 icet 



234 


THE YEATt‘BOOK OF FACTS. 


in the air ; it was not a riqid column, but throu^li the glass 
appeared to be lx)rnied of innumorable circlets, rolling one over 
the other and mingling in their ascent. How grand it was ! 
What an idea of power it gave ! Unbirtunately for the perfect 
beauty of the spocta«-l(*, a south-west wind carried it inland, and 
wo shall doubtless hear of whole disiriels being covered wiih that 
irnj)alpiihle powder which generally insures a good l.arvest in the 
following season. Tlie course of the lava., which flowed most 
ahuTidaiitl}’, was ni!irlvf‘<l hy a white fuioIvC, which rose all the 
wa,v from tlie sumiiiit. diovn to a ]»<aiit h ug past the Atrio del 
Cavallo.” 

Professor Tyndall and Sir John Luhho k examined the pheno- 
mena of the eruption, and f(>und the e«)untry all round Naples very 
smoking and liot, showing the existence of extensive subterranean 
tires, hut they ga.iiu‘d no iiifonuation <>f S(“ientific value. On 
different oceasioJis th(*y aseeud<‘d the mountain from different 
sides, and in ono in';t:$n<*e, when a hurricane of wind favoured 
them, they went fiirtluT than the guide would load them, and 
had a look down the liery tube of the eraler itself, ^fhe wind 
was so strong, that on the way Sir ,Iohn Luhhoek was blown 
down flat on his face. They also ('xplonul some hot subterranean 
galleries in the side of the mountain, and visited the Grotto del 
(kino, the w<dl-known <*avern, wh<*re the floor is eovered several 
fe£?t d<‘e]» wilh ('iirlxiiiie aei<l gas. 'J’he heavy iiivisilde gas, in 
fact, runs out of tin* cavern in a gn*at stream, and will in thi‘ 
open air put out torches when they are held near the ground. 
Tfc rejieati'd some of the eonimoner ex]W‘rinH‘nts with the earhonii* 
acid gas, hy CMilhM'ting some in his hat, and earrving it away a 
little distance from tlj(i cave, when* it was ]>ouri‘d over lighted 
matches, and jait out the flame. A little dog is kept near the 
cave to he half suffocated hy immersion in the gas when visitors 
arrive ; and Professor Tyndall protested against tlie cruelty of 
the experiment, which, he says, serves no useful purpose, and 
ought to he sto]»ped. 


r.FOLOOK'AT* AI’I’MCATIONS ()!' niOTOiiKAI’HY. 

Duimno tlie recent visit of tin* Tlritish Association to Norwich, 
we had the pleasure of examining some very beautiful and 
nnicjiie Pliotogra]iliic Negatives. Kacb negative was of solid 
translucent stone, of the very hardest character, and Its details 
were not ^irodueed hj^ man, for they consi-^-ted of sections of the 
organs of extinct animals which om-e lived and broaihed, but 
whose internal structure lias heen marvellously f)res(*rved in the 
fossil state, during tlie lapse of untold ages. Mr. Ja.mes Tliom- 
son, of Glasgow, is the geologist who first carried ont the excel- 
lent idea of sawing thin jilates out of those few fossils which are 
translucent, then of polishing the plates, and printing from them 
by jAiotography, thus gaining the laswer of indefinitely and 
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truthfully multiplying pictures showing the internal structure of 
extinct animals. 

Mr. Tliornson has confined his own work to animals of the 
Tollop or ct)ral variety. Corals belong to the same family as the 
aneinono, and diifer only from the anemone in the f;j.ct that they 
secrete solid matter. This solid matter is secreted at the base 
of the Pollop, and the aiiiinsils themselves vary mneli in size, 
from the little “ coral insect,” making the beaut ifiil branch-like 
bunches of coral so well known, to individuals as big as the 
common anemone, who each form only their own single large 
secretion, and do not liy union build nj) large tr(‘e- like structures. 
These large fossil corals, as found singly hy the geologist, are 
about the length (»f a common hen’s egg, hut not so hroa.d ; they 
arc thicker at one end than the other, and somewhat r(‘send)le a 
curved pear in shajie. When found ih(‘y an; oftt'ii imbedded in 
a thick sai»erlicial erust, so that none but, a good zoophyte geolo- 
gist would be likely t<i know the rt‘a.l conbmts of tlie stoii}" mass. 

These larger fossil eorals are those which have l>(>eu photo- 
graphieally ]»nnt(ul, and not the smaller ones, whi<‘h require the 
aid of a inicroseojK* to be examined. Many Ihdlojis now existing 
find their fossilized representatives in geological strata; hut 
those collected by Mr. Tbomsoii are extinct specir's, whose re- 
mains are found in tin* low(‘st parts of tlu' Scottish eoal-lield. 
They ari; found imhe(lded eitluT in shale or limestoii(‘, and on 
the sea-cf)ast, near Dunbar, they an* V(‘ry plentiful at a level 
below high-water mark. In many iiislances, liowever, they are 
so much cruslied that it is ditlicnlt to ascertain the sja'cilic 
character of their internal structure. 

The first. })art of the process, after tinding a coral, is to have 
it cut transversely by a. lajudary, and as they are excessively 
hard, in consequence of the great quantity of silica they con- 
tain, the workman is obliged use diumond-dnst in the i)])era- 
tion. Next, Ilu*y are cut longitudina.lly. These two oju'rations 
must be suporinti-ndt-Ml by the geologist, otherwise the important 
portions of the striu ture of the . uimal will lx; missed, as the 
slightest touch will lake away the interesting i)arts. The pieces 
are next lixed to a. j)ieee of tliick ])late-g]ass, ]>y means of a mix- 
ture of beeswax and resin in equal ])roportions by weight, which 
mixture is Avarmed over a spirit-lamp when required for use. 
After the piece of coral is attached to the glass, it is ground 
down to the required ihi. knoss with a mixture of fine emery- 
dust and pnt1y-i)owder upon the lead(‘n plate of the lapidar3^ 

The finishing polishing <>perations are performed by the geolo- 
gist himself, who rubs them down upon a hone, kept wet by 
means of water. The manipulations in this ]>art of the ]>roce8s 
must be very delicate, and Mr. Thomson has, in difficult cases, 
been sometimes occupied for ten hours in finisbing a single spe- 
cimen. Sometimes, a^so, after Avorking manj’^ hours, a few 
touches too much will destroy much of the value of the spoci- 
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mon. After they are finished, they are detaclied from the thick 
piece of j^lass by the aid of gentle heat, and a number of them 
are fixed in rows upon a sheet of patent plato-j'lasa, the longitu- 
dinal sections being jdaced in one row, the transverse sections in 
a row boneatli, and so on alternately. Nothing has been found 
to answer better to cement them to the glass than common gum 
aral)ie. Any semi-transparent substances known to the geolo- 
gist may bo treated in the same way, such, for instance, as thin 
sections of teeth, hones, and ag:ites. 

As regards corals, Mr. Thomson lias made upwjirds of two 
thousand sections, sin l has undertaken to j>ref»!ire a duplicate set 
for the British Museaim. He has been wor'.viiig at the subject 
for seven years, and wishes that otluirs would in the same 
manner nnike sections of the extinct (M>rals of Kiigliiiid, Wfilcs, 
and Ireland. One of the corals tlius seeti«)n(^d, the 0. Fungitis 
of Ure, was first iigunul hy the Jiev. David Ure in his history of 
Buthergleii and Kastlcilljrhle, in 171E>, and there has been a 
great deal of eontnn'ersy about it ever since IKlo, naturalists 
not being agreed to what genus it ought to be assigned. This 
fossil is the property of the Iloyal Society of Edinburgh, who 
sent it to Mr. Tlio»nsoii b) be sectioned. At tlio British 
Assocla-tion at Norwich, a small grant of .C-ir) wms made to 
Mr. Tlioinsun, to aid him in carryisig on his work wdtli the 
Scott isli corals. 

riiotographic ]trinfs from these hard-stone ni‘gatives have 
been taken h)" Mr. Ihriiiiison, of (ilasg<>w, uiani alhuincnizod 
])aper, in the ordiniirv manner. AVe have j)ointed out to 
Mr. Tliomson the ])erishahh< charaeltu* of the ]>ictures thus 
taken from Ids valuahh? little originals, and he e(Uitenij>late8 
getting other cojjies printed in carl)on. The most beautiful 
prints he <-a,n obtain from them will l»e of course ])hotogra]>liic 
trail span-m-ies iipini glass. In these ]»irtures, to st*cure perma- 
iieney, it is desirable not to use hieliloride of mercury in toning, 
to well wash the jirints after fixing, and to cement with hardened 
Canada halsa.m a second sheet of glass ovin* the negative, so as 
eom|»letely to jiroleet the iilni from the aethni of the atmosjdierc. 
Mr. Thomson has already laid transparencies and miero-plioto- 
graphs taken in the ei»pylng camera from his stone nega- 
tives . — Mccha )i ica il/a ya- 1 ac. 

THE llllOXZE A(;E. 

Sir John Lrjmoc ;k, in Tiinrs sjieaks in the 

follow'ing terms of the use of Bronze in the Iron Age : — “The 
Iron Age, in which that metal had suiierseded bronze for arms, 
axes, knives, &e. ; bronze, however, still being in common use for 
ornaments, and frequently used for the handles of swords and 
other arms, but never for the blades.” “ 1 shall endeavour in the 
present one (chapter) to show that, as regards Europe, the bronze 
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arms and implements cliiiractorize a particular period, and belong 
to a time anterior to tlie discovery, or at least the common use, 
of iron.” He, iiowever, states that, “ as regards otlier civilized 
countries, China and Japan for instance, we as yet know nothing 
of their j)re-liistori{i achujology. Now, without entering on the 
vexed question of whether or not then? ever was a Bronze? Age in 
any part of the world distinguished by the sole use of that inetsil, 
it is a fact that in those two countries to the present day, in the 
midst of an Iron Age, bronze is in constant use for cutting in- 
struments, either alone or in conibina.lion with steel. The ])rin- 
cipal seat of the manufacture is in the Canton ])rovince, where 
every schoolboy niuy be seen with a clas])-knife made of a sort of 
bronze ; case, spring, and blade being all made of this material. 
To form the cutting edge of th<*so clas]>-kiiiv(‘s, a thin piece of 
steel islet into the bronze bhule ; but knives made entirely 
of bronze, and occasionally ornamented and riveted with co])j,cr, 
arc not uncommon ; I have met with them as far north as Shang- 
hai. In Japan, J have seen similar implements. But, though 
the use of bronze in these countries has thus survived to the 
present day, there is abundant, evidence that at a former date it 
was much more prevalent. Thus up to the Han dynasty, about 
the Christian era, the ordinary coins of the country w^cre made 
of brass or bronze, in imitation of knives and swords ; showing, 
apparently, that in the earliest ages, when the use of someTnediuin 
of exchange w’as found essential, the weapons in common use 
presented themselves as the readiest currency. The word in use 
l)y the Chinese for their coj)per, or rather bronze*, currency (the 
alloy being ]»roperly a mixture of cop]>er, zinc, and tin), which is 
the only a(?tual ctn'a iii circulation, is T’sieii, a precisely similar 
sound to the verb ‘ 4 ocut tlie phonetic in the written cliaracter 
in both cases reprcserjliiigtwosj[>t?ars. Nor is historical evidepoo 
of the prevalent use of an alloy of eopjier for wea])ons of war at 
an ancient date wanting. Thus Woo, the founder of the Chow' 
dynasty, n.c. 1121 , review'cd his army on the 2>lain of MuU ; in 
his left hand lie is re])re 8 euted as t?arrying a wi-apon of yellow 
metal. Although Dr. Legge sup2»osi?8 this means ornamented 
with gold, the sim2»lur interj)retatioii seems the best. Aliout the 
same time, amongst the ])reciouK articles displayed at thefunenil 
of King Cliiiig, we find red knives and cloths oniamcnted with 
foOf cxidained in the Urli-ya,” a Ixjok of Corifucian date, as de- 
noting figures of axes, from the wooden handlt? being black wdicn 
“ compared w'itb the glitlering liead and (*dge”— a eonqjarison 
wliicli seems unlikely to have siiggested itself were the axes 
formed of iron or steel. In The Trihute of Yu, however, — a 
book to which a high antiquity cannot be denied, however we 
may differ about its authenticity, — w'c have a glimjise at a still 
earlier stage of civilization ; but it is strange that here, as well as 
at the present time, no material seems to have been in exclusive 
use. Amongst the articles of tribute from the several provinces, 
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we find constant, mention of stone arrow-lioads and other imple- 
ments, of tliL* three grades of metals sujjposed, with good reason, 
to be gold, silver, and copper, and, in one i)laee, of iron and steel. 
] have onee or twice seen in China socketed bronze weapons, like 
the celts of Europe, stated to be very ancient, but have only suc- 
(teeded in obtaining one as 3 a‘t. 1 have seen no stone axes, 

tliougli possibly the jjreseiit sceptre of ofiic.-ial authority derives 
its traditional shajje from the Stone Age. Thos. W. Kingsmill, 
SluiTighjii, China. 

SKA-BOTTOM SOVNOINCS ]>ri{l\(i THK NOBTII OKU MAN l*OLAl: 

i:\i*Kj)rnoN. 

Eiikknbeuc has eomiuuniejdt'd to life AeadcJiiy ijf Scienoj*a, 
lierlin, of which ho is a in(‘iiib(?r, a. short notice of the s])ecimens 
brought up from the Sea-bottom b^' Soundings during the Norlh- 
German Ihdar Exju'dition of last season. The specimens are 
thirly-nine in number, collei-ied from lat. to N. — an 

areu. extending from the Bear Islands and beyond Si)itzbergcn to 
the eoasl of Cn'cnland. Six of them were taken, it ap])ears, be- 
tween IStr and (Sr‘, and in long. Bi , It, lo and 1(>^ tjasi from 
Groenwieh. As regards de 2 >th, thirty-two of the specimens were 
hrouglit up from less than JOG fathoms, four from 135 to 170 
fathoms, two from 210 to 250 fathoms, and one from 300 
fathoms. This latter was in lat. 7<>' 3t>' N. and long. To’ 52' E. 
Tlu'se dejttlis, though not gr(*at, liave, as Professor Elirenberg 
remarks, the advaiitagt; of certaiiitv, wliieh cannot always bo 
claimed for soundings at 1,()00 or 2,000 fathoms. But after 
Elu’cnberg lias had tluMii under bis niicr.>scoj»e, we sliall not have 
long to wait for exjdieit infurination onlliuse jioints; and further 
light will lie thrown on the que^tion, which, iu his o 2 >ini(>n, is the 
most im]»ortant of all, namely. Whether the six (dasses of rniero- 
scojiic creatures alreadv described in Mirrotn'oliiijlv are found un- 
mixed, or mixed with ot.luT hitherto unknown forms, within the 
I’olar Cintlc H 'J\» obtain conclusive ]>roofs of th(‘ relations of 
organic life in its minutest forms throughout tlie globe Avonld be 
worth all the cost and labour liestow«‘d in obtaining them. More- 
over, according to the nature of tin* s]>eeiim‘ns brought up, 
whether line or coarse, slimv or powdery, will, as is thtmght, bo 
the evidence of streams, swirls, or quietness in the depths of the 
ocean. Should Mr. Beterma,Tm and his friends attempt another 
exi»edition in the eoming summer, it is to be hoped they will rely 
more on the dredge than (uithe s«uinding-lead for s]»eeiinenB from 
the hottoni. Taken in (^onnoction with tin? results obtained by 
the exjiedition under Drs. Cariumter and Wyville Thomson (an 
interesting Kej)ort of whieh has l)een jirinted in the Procecdwsjs 
of the ,S()c/c^//), a higlier value attaelies to the specimens 

brought home by the German exjdorers, and cx 2 )ectations of 
Ehrouberg’s description can hardly fail to be lively. We quote 
this interesting abstract from the Atkanoaum, 
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THK TOT.VL KCIJPSK OF THE SUX. 

The followinjr iiooouiii <>f llu* ])li(‘nojiu‘iia. I.lii* Total 

Eclipse of the Sun, Avliit-li occurred on the iSth of Aul;us 1 last, 
lias beeu jirejv.ired from tlic otfieial n^-tori of Mr. ,T. Vojie-llen- 
uossy, Governor of Labmin,aml from tlieobservntious of Captain 
Heed and the oflicers of Her Majesty’s surveyinu; vessel Hijh'mau. 

The observatory sjiot was llarram Point, on ilui north-west 
coast of llorneo, in hit. 4’ 117' 15' Js’., loni:^. lid’ 5.S' 28' E., 
where a small timt was erected on the nortli side of tin* river, 
close to the casuariiia trees, which show as the extreme of the 
point when a.jjproachin^' it from the north-east wanl. The tele- 
seojtes were of the kind ordinarily used on boanl shi];s. They 
were suspended to tripods, made by lashini; three boat-hook 
Btav(?s together, and afforded very fair means of observing with 
accuiMcy. Ko special instruments or instructions had bc(‘ii fur 
uished to the Rijh'uinii. 

The observers were Governor l\)]»e-.l Icnnessy, Captain Heed, 
isavignting-Lieutenaiits Hay and Ellis, and Mr. Poorly, miiship- 
man. Equal altitudes were oldahied for delci’inining tin' e.xairt 
mean-lime at ])la<M‘, and tin* ihtiit of tlie vaiions o))si‘i’vations re- 
duced to the (!xaet mean-time. Ih*. O’Coim. r landed to note the 
physiological ])lienomena, and Mr. Wright, midhliipman, to watch 
the magnetic needle. Mr. Tethy, aiul the other otUciu’s left on 
board the llijlvnian, had charge of the bantiuct rical and tlu'rmome- 
trical ohservations, and they were also uirc-ted to watch the 
variations, if any, in the magnetic needle. 

At 11.50 four solar sj)ol8 were vif'ilde, lying nearly in a line 
j)ara.llel tothe jihim^ of the horizon j luese sj>ots are suhsi‘«|uently 
ivl'erred to as hios, 1, 2, 15, and I-. 

iVo. 1 spot (that farthest to the left, or eastward) was much 
the largest; it was siiri-ouiided by a- distinctly visible p(?iuimbra. 

No. 2 sjml was small, ludd, and clearly di dined. 

No. 3 was a sort of double sj»ot, surrounded by a p(‘nunibra. 

No. 4 was a small shar]»ly dtdined spot, .similar to No. 2 in size 
and shape, but encircled with a bright Jui.iinoiis space, which was 
not observed round any of the other spot.s. 

At 11 h. 50 ni. 7 sec. the first contact of the moon took place 
with the lower and left-hand quarter of the sun ; and at 
1 h. 23 m. 13‘() s. the total obscuration occurred. At 1 h. 21) m. 
25*3 8. the sun’s limb reajipearcd, and at 2 h. 48 m. 31 '7 8. the 
separation of the sun and moon’s limbs happened. 



240 


THE YEAR-BOOK OF FACTS. 


Daring the six minutes and twelve seconds (nearly) of total 
eclipse nut tlic slightest change of any kind could be observed in 
the magnetic needle, nor did it move or vibrate in any way on 
the reappearance of the solar spots. No movement of the 
needle, eitlier, could be detected on board the ship. 

Tlie general phenomena of the Eclipse are thus described by 
Mr. l\)pe-llennessy : — “ 1 coniine myself to copying from the 
rcjugh notxid 1 took at liarram roint, and from the note-books of 
Captain Heed and his oilicers, also taken on the spot. 1 have not 
time to arrange the materials before me in anything like scientific 
order, and the aljsence of any works of reference renders me 
still less able to do justice to the facts we collected. We were 
very fortunate in the weather. The day was bright and clear — 
not a cloud near the sun. A few round white clouds that lay on 
the horizon hardly moved. There was a slight breeze from 
W.S.W. The sea was breaking hi‘avily cm the shore, and it had 
a slight brownish blueish tinge all over, except where the white 
breakers approached tlie land. 'J’he grove of casuai'ina trees 
behind us had the same deep green colour which they always 
exhibit on a line day in the tropics. A few swallows were skim- 
ming about high in the air. We also noticed some dragon-flies, 
butterflies, ami a good many speedmens of a large heavy flj^ like a 
drone- bee. \Vheii we Iclt the ship, at 10 o’clock, the barometer 
was ilO *00 ; the mcau of two theriiioineU?r8^in the shade was 85° ; 
the dry thermometer exposed to tiie sun was 01°; and the wot 
thermometer exposed to the sun was 83 *5. During the pro- 
gress of the ei lii)se, the barometer fell steadily from 2y°'yt) to 
The mean of the two therinometers in the shade was 
85°, wdthout any change whatever, from 10 o’clock till the 
close of the ecli])8e. At the close of the eclipse, 2 h. 48 m., 
31’7 H. it rose to 80°. The dry bulb thermometer, hung in the 
sunlight, fell from 00° to 85° as the moon was covering 
the sun, and rose from 85° to 00 as the sun was reaj^pear- 
ing. The wet-bulb thermometer fell from 83°'5 to 83° at the 
total eclipse, and rose to 80° at the termination of the whole 
eclipse. Ten minutes befere the total eclipse there seemed to be 
a luminous crescent rellee.ted u]»on the dark body of the moon. 
In anotber minute a long beam of light, ]>ale and quite straight, 
the rays diverging at a small angle, shot out from the westerly 
corner of the sun’s crescent. At the same time Mr. Ellis 
noticed a corresponding dark band, or shadow, shooting down 
from the east corner of the crescent. At this time the sea 
assumed a darker aspect, and a well-deflned green baud was seen 
distinctly around the horizon. The temperature had fallen, and 
the wind had slightly freshened. Tlie darkness then came on 
with great rapidity. The sensation was as if a thunderstorm 
was about to break, and one w'as startled on looking up to see not 
a single cloud overhead. The birds after flying very low disap- 
peared altogether. The dragon-flies and butterflies disappeared, 
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and tlie large drone-like flies all collected on the coiling of the 
tent, and remained at rest. The crickets and cicada3 in the 
jungle began to sound, and some birds, not visible, also began to 
twitter in the jungle. The sea grew darker, and immediately 
before the total obscuration the horizon could not be seen. The 
line of round white clouds that lay near the horizon changed 
their colour and aspect with great rapidity. As the obscuration 
occurred, they all became of a dark purjdo, heavy -looking, and 
with sharply defined edges. They then ]>rcsented the appearance 
of clouds close to the horizon after sunset. It seemed as if a 
sun had set at the four points of the horizon. The sky was of a 
dark leaden blue, and the trees looked almost black. The fac es 
of the observers looked dark, but not pallid or unnatural. The 
moment of maxim mu darkness seemed to be immediately before 
the total obscuration. For a few seconds nothing could be seen 
except objects quite close to the horizon. Suddenly there burst 
forth a luminous ring around the moon. This ring was composed 
of a multitude of rays cpiite irregular in length and in direction. 
From the upper and lower parts they extended in bands to a dis- 
tance more tlian twice the diameter of the sun. Other bands 
appeared to fall to one side, but in this there was no regularity, 
for bands near them fcdl away ai)i>arently towards the other side. 
When I called ati,cnf>ioii to this, Lieutenant Kay said, “ Yea, I seo 
them ; they arc like hors(‘s’ tiiils,” and they certainly resembled 
masses of luminous hair in complete disorder. I have said that 
these bands appeared to fall to one side, but I do not mean that 
they actually fell, or moved in any way, during the observations. 
If the atmosphere had not been perfectly clear, it is possible 
that the appearance they preseufed would lead to the supposition 
that they moved, but no optical illusion of the kind was possiblo 
under the circumstances. During the scicond when the sun was 
disappearing, the edge of the luminous crescent became broken 
up into numerous points of light. 

The moment these were gone, the rays shot forth, and, at the same 
time, we noticed the sudden ap])earance of the rose-cohmred pro- 
tuberances. The first of these was about one-sixth of the sun’s 
diameter in length, and about one-twentyfourtli of the sun’s 
diameter in breadth, it all appeared at the same instant, as if a 
veil had suddenly melted away from before it. It seemed to be 
a tower of rose-coloured clouds. The colour was most beautiful 
— more beautiful than any rose-colour I ever saw. Indeed, 1 
know of no natural object or colour to which it can be with 
justice compared. Though one has to describe it as rose- 
coloured, yet in truth it was very diflerent from any colour or 
tint I ever saw before. This protuberance extended from the 
right of the u])per limb, and was visible for six minutes. In five 
seconds after this was visible, a much broader and shorter pro- 
tuberance appeared at tlie left side of the upper limb. This 
seemed to be composed of two united together. In colour and 
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aspect it exactly rcaemWed tlie lonff one. The second protuber- 
ance gradually sunk down as tlie sun continued to fall behind the 
moon, and in three minutes it had disappeared altogether. A 
few seconds after it had sunk down there appeared at the lower 
correaj>onding limb — the right inferior corner — a similar protu- 
berance, which grew out as the eolij)se proceeded. This also 
seemed to be a double protuberance, and in size and shape very 
much resembled the second one ; that is, its breadth very much 
exceeded its height. In colour, liowcver, this differed from either 
of the former ones. Its left edge was a bright blue — like a 
brilliant Ba])i>hire with light thrown upon it. Next that was the 
so-called rose-colour, and, at the right comer, a sparkling ruby 
tint. This beautiful jjrotiiberance advanced at the same rate 
that the sun had moved all ahmg, when suddenly if seemed to 
spread towards the left until it ran around one-fourth of the 
f-ircle, making a long ridge of the rose-coloured masses. As this 
hap[>onod, the blue sluidcf disapjicared. In about 12 seconds the 
whole of this ridge vanished, and gave place to a rough edge of 
brilliant white light, and in aTi(*thci* second the sun had burst 
forth again. In the me*a-utimc the long rose-coloured protuber- 
anee on the upper right limb had remained visible ; and though 
it RO(;rned to he sinlnng into the moon, it did not disappear alto- 
gether uniil the lo\v<*r ridge had been fornu'd, and had been 
visible for two seconds. '.I’his long j>rotuberanc(* was ([uite visible 
to the naked eye, but its colour could nrit be detected exco]-t 
tlirougli ili(‘ teleHco]>o. 4’o the naked eye it simjdy appeared as 
a litthi tower of whit<‘ light, standing on the dark edge of the 
moon. The lower iM'otuberanee a.)>peared to tlic naked eye to Ifo 
a notch of light in the dark edge of the moon — not a protuber- 
ance, hut an ind('ntn,tion. hi Bhajic the long protuberance 
resembled a goat’s liorn. Though the darkness was ])y no means 
so great as I Iiad exiu'ctod, I was unable to mark the ])rolubor- 
anees in my note-book without the aid of a lantern, vvhieli the 
■ sailors lit when the eclipse became total. Those wdio were look- 
ing out for stars counted nine visible to the naked eye; one 
planet, Venus, w.'is very brilliant. On boiird the THjJeman the 
fowbs and pigeons w'ont to roost, but the cattle showed no signs 
of uneasiness — they were lying down at the time.” 

Major J. F. Tennant, Tl.E., reports to the Astronomer- Royal : 
“ (luutoor. — This morning was very promising, and if it had 
followed the course of its ])Tcdcccssf)r, we sliould liave had a 
magnificent clear sky, hut it clouded over tlie cast with thin 
cumulostrati, which, while Lardly^stopping vision, interfere very 
much with the photograjdiic energy ; and the result was that 
every negative was under-exposed, and wo have little more than 
very dense marks showing the protuberances. The six plates 
arranged for were dul}’ ex2)osed, hut the boat so concentrated the 
riitrfite of silver solution, that, besides showing but faint traces of 
protuberances and corona, they are all covered with spots. Still wc 
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may maLe somctliing of them, and will try. Captain Branlill reports 
the protu))erauce unpolarized, and the corona stroii^dy polarized 
everywhere in a plane passing through tlio centre of the sun. 
Complcnicntarily I have to n'port a continuous spoctrnni from 
the corona, and one of the bright lines from the prominence 1 
('Xiiniinod. 1 am, I believe, safe in saying that three of tho lines 
in ilio spactrmn of the protuberances correspond to C, 1), and h, 
j paw a lino in the green near F, but I had lost so much time in 
liiiding the protuberance (owing to the iiiider having changed its 
adjustnnmt since last night), that 1 lost it in tlio sunlight before 
measuring it, and i believe I saw traces ()f a line in the blue near 
G ; but to sec them clearly involves a very large cdiange in the 
focus of tlie i,elescopo, which was out of tho (|uestion then. I 
conclude that m}*^ result is that the atmosphere of tho sun is 
mainly of non-lnminous (or faintly luminous) gas at a short dis- 
tance from the liml) of the sun. It may have had faintly lumi- 
nous lines, but T lia-d to open the jaws a good deal to get what I 
could see at first, and consequently, tho would be dillused 
somewhat; still T thiidi .1 sln)ii1d have seen lliem. The promi- 
nence I examined avus a very high narrow oiU‘, almost, to my 
eye lihe a bit of the sun through a chink, in brigbtness and 
colour (f could sec no iingv of colour), tind soiiM'wliat zigzagg(?d 
like a lliisli of li;^htiiing. It must have been ihr(M‘ iiiiimtes high, 
for it wa-s on the preceding side of tho sun near ilic vertex, and 
was a marked obj(?(.'t, both in the last }>liut()j»la.to just befonj the 
sun reappeared, a, ml to the eye. Cajilain .Branlill saw the pro- 
minences coloured, as did two other gciitlcmmi ; but om; in my 
observatory (like myself) only saw it wliite. I sbonld, however, 
say that for long i never saw an Orinnia marbcdl}" red, nor 
Antares, and I may not catch red soon, though 1 cannot con- 
ceive this l)ci ug so. In conclusion, ] may note that tlie darkness 
was very slight, and the colour not ha, If so gloomy as in the 
ecrn)se (d* isriy, whicli was partial at Delhi, Avliere 1 Avas then.” 
— Mimthhi Noiiccfi oftlbc .Uoijdl Aairouoniical Sarit /;/. 

As Ava,s aritieii>ated, the I'clipse of tl.v. sun Avas fi-eated of at 
some length in (leneral Sabine’s address to the lbiya,l Society, 
pa,rticularly with refereuce to the spec, tmsco pie observations. 
In connexion Avith tht! most recent spoctro.s(!oj)ic (iVrservations of 
the sun, a body of information has been gaimal which cannot fail 
to bo of high importiincc in cosmical science. The Jtoyal Society 
cxpcndi.'d iKjarly .C^JOO for iiislrimionts to send out ti> India for 
observation of the ocli])se ; and it is gratifying to learn that, 
notwithstanding clouds and bad weather brought by the mon- 
soon, so many of the interesting idienoniena were really ob- 
served. 
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NEW PLANET. 

The newest of the New Planets, in onr knowledge, is No. 98, 
Tan the, discovered in America, April 18, by Professor Peters. 
There may be two more for auglit we know. It is obviously a 
great difficulty to find names. Which Tanthe is it? The 
daughter of Oceanus, or the betrothed of Iphis, about whom 
Ovid tells a curious story ? The two preceding were Clothe and 
(Egle. It will not do to go on giving names. No one can use 
them ; he must go from the name to the number. It will be- 
come a question, if the thing goes on, whether knowledge of the 
positions is to be kept up. In process of time we may have a 
thousand — ayo, ten th<)usand — of these little specks of planet- 
dust. It must be a small job, even now, when a new one is 
discovered, to be quite sure it is not one of the old ones ; what 
will it be when the lOOjOOlst is found ? The astronomers are 
very patient, and in gradual accumulation are only surpassed by 
the coral -insect. When Francis Bailey died in 3815, the littlo 
outstanding jobs which he had nearly finished superintending 
were the new edition of the Astronomical Society’s Catalogue 
(8,377 stars), the printing of Lacaille’s Southern Catalogue 
(9,766 stars), and the superintendence of Lalande’s Catalogue 
(47,390 stars). In 3816 appeared the reduction — only astro- 
nomers know what a job that is — of all the planetary observations 
made at Greenwich from 3750 to 1830 — the work of the Green- 
wich Observatory. Some reader immediately remarks, “ How 
absurd that the discoverer of a little comet should instantly be 
of European fame when works lik(> these arc unnoticed !” There 
is some truth in this remark, but not so much as may be sup- 
posed. The comet-finder may have been systematically watch- 
ing, in a skilful way, which ensures no loss of labour, for many 
a night before ho was repaid. William ITerschel discovered 
Uranus, not by ])opping the telescope on it unawares, but as one 
fruit of a long examination of stars, for a purj^ose wholly uncon- 
nected with planet-searching. There is very littlo accident in 
these discoveries : those who look out have reasons for their 
particular courses. ]t was not by mere coincidence that Lassell 
in England, and Bond in America, discovered the 8th satellite of 
Saturn on the same night of 1848. — Athenoium, 


transit of VENrs. 

In view of the observations of the Transit of Venus that will 
doubtless be made in 1874 and 1882, Mr. E. J. Stone, of Green- 
wich Observafiory, has re- discussed the various observations 
made in 1769, by Father Kell, Wales and Dymond, Captain Cook, 
and others ; and be states that the investigation has led him to 
the “ detection of several grave and fundamental errors which 
liave previously been made in the discussion of those results, 
and to a value of the solar parallax entitled to be received with 
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confidence.’* This value is 8"‘91, which confirms the long- 
accepted conclusion that it was “ about 8"’90,” and gets rid of 
the serious discrepancies which have long perplexed astronomers. 

TllAJfSlT OK MKIICUUY. 

Mr. W. E. Dennino reports from Bristol, November 5th: — 
“ The Transit of the planet Mercury this morning was well 
observed here, the sky being nearly cloudless during the time of 
the phenomenon. A few minutes before sunrise I placed myself 
in readiness at the telescope, and soon tlie northern limb of the 
sun became visible. Before the whole disc could be jxirceived I 
distinctly saw the planet, but at this period it was impossible to 
obtain a satisfactory view. Several large sjjots were visible on 
the northern part of the sun’s disc. 

“ As the sun attained a greater altitude, it became much 
better deliiicd, and as the end of the transit aj)proached, the 
planet was excellently seen. I noticed no bright spots on the 
planet’s disc, neither did 1 recognize any ring of light surround- 
ing it, like other observers appeal* to have done in former tran- 
sits. Tlie planet was quite black and perfectly round, and 
contrasted strongly with the irregular edges of the solar spots. 
One rather large spot was visible on the nortliern part of the 
sun, which was composed of four nuclei and a large uneven 
penumbra. Altogether 1 reckoned twenty 82 )ots, hut most of 
these were very small, and could only be discovered w'ith a 
powerful telescope. On the sonth-Avestern edge a. large group of 
faeuhi wa.s visible, wbicli gave the disc a Ix'aiitiful marbled ap- 
pearance. Just before tbe ijlanet commencesdits egri*8s it became 
elongated, and s(K)n after n(»tcbcd the wost-soutli-west edge of 
the disc, where it disa]>pcared soon after 9 a.m. 

“The 2 '>lmiet Venus was shilling brilliantly at the time, and 
could be easily discerned with the naked eye. 

“ In the above obsm'vatious 1 employed a refracting teletieope 
of 44 in. aperture and 74 it. focal length.” 

The, lli-v. Charles B. Crilihle, Chaplain to the English Embassy 
at Coiistantiiiople, writes that the transit of Mercury was well 
seen there on the morning of the 5th November. The weather 
was very tine; a slight, luize hung before tbe sun soon after its 
rising. At 7.20 a.m., cr id. 19 h. 20m., the dark liody of the 
planet was clearly visilile ; its movement was gradual but jier- 
ceptible until it neared the sun’s limb, wli(;n its motion seemed 
more rapid. Its disappearing from its first contact with the 
limb niitil it was lost to view occu]>ied about 30 seconds. Its 
disappeararieo was complete at 10 h. 4-8 m. 8 s. a.m. 

THE AURORA BOREALIS. 

PitOK. CiiRiSTisoN, in a paper read to the Boyal Society of 
Edinburgh, says : — “ The pheuomena of the Aurora Borealis in 
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liis countrjr liavo ofton been minutely deseribed on the occur- 
rence of unusually line disjdaya of it. But no one, so far as I 
am aware, has studied carefully its prognostications. Thoroughly 
inquired into, however, these may prove practically^ valuable, as 
the following illustration will serve to show. Every one kmjws 
that when tlic aurora first begins to exhibit in the antnnnj, it is 
regarded as a sign of broken weather following. But at that 
period of the 3 ’ car it 8 up])lieB a jwognostic of far greater pre- 
cision and iiii])ortance. I have repeatedly mentioned to my 
friends the observsition 1 have invariably made, that the first 
groat aurora after autumn is well advanced, and following a 
tract of line weather, is a sign of a great storm of rain and 
wind in the forenoon of the second day afterwards. 1 must have 
notic(;d this fact very early, because^ 1 api>lied it on the occasion 
of the first meeting of the British AssocMation in Edinburgh on 
the 8 th of 8 epteml)cr, 1S3 1. There had been a long tract of 
very line weather — for a fortnight and more — when on Saturday 
evening, the Ofh of llie month, there a]>]>eared the w'idest, bright- 
est, and most flashing aurora T have ev(‘r seen. Ncjxt day' the 
weather continuing rcanarkahly fine, l*rofcBsor Sedgwick de- 
scribed at breakfast at Dr. Alison’s, in glowing language, the 
magnili<.‘Gnt exliihitloii wliieh flio pliilosoj)h(‘rs of Edinburgh liad 
provided for their southern visitors. Presenting, ihon, to him 
the dark Hid(‘ of the ])ieturc, 1 told him that the Association meet- 
ing was to he iiiaugurat('d with a great storm. He was surprised 
at this, and appealed to the continuing cloudhjss sunny^ sky 
against me ; hut 1 told him the particulars of the ])rognostiea- 
tion, and that the storm would not begin till the middle of the 
following day. jNext morning the weather was ecjutilly^ splendid ; 
but soon after 11 the eastern sky began to be overcast ; an omi- 
nous low iKjrth -easterly' black cloud rose by' degrees ; at 12 , as 
the oflices of the Association opened, rain began to fall from that 
direction ; and in a short time there coium<?nced the most inces- 
sant and heavy' fall (jf north-east rain 1 have over witnessed, 
lasting without iutci-niissioii till 1 o’clock on Wednesday, the 
10 th, when the fine weather was again restored to us. 

I have often made the sajiio prognostication sinc(< that time, and 
with invariable accuracy ; and several friends to whom I have 
mentioned it have made the same observation, viz., that the first 
great aurora, occurring after a long tract of fine autumnal 
weather, foretells a storm comivicnchig betwee n 12 and 2 o'clock 
in the afternoon of the sceotid day thereafter. 1 restrict the 
prognostication to these conditions. It is evident how valuable 
the knowledge of it may often be to agriculturists. Neverthe- 
less, 1 never met with a farmer or farm-servant who knew it. 
On one occasion it was the Lneiiiis of saving the corn-crop of a 
friend in Dumfriesshire whose farm-steward was about to leave 
his corn half-led on the day' after a very great aurora, and, de- 
ceived by the beauty of the weather, was on the ijoint of taking 
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Ills labourers to other work not at all pressing. His master, 
trusting to my positive assurances, ordered him to make haste in 
leading and thatching everything ; and great was the steward’s 
astonishment when a furious three days’ storm set in on the fore 
noon of the second day.” 


WATEKSPOn’S. 

Two of those jdioiioincna Avoro seen id the numUi of St. Coorge’s 
Channel by Cn-ptiiiii Steveuson, of i.hc? fchi]> Bu rrlatr, arrived at 
Livc?rj)ool from Boiuhay : — “ On Sopt. 21, al 110011,111 Lai. oO'^ N., 
long 8*^ W., two Avnterspouts crossed tliii liavchur's stem from 
east to west, the Aviiid at the time being light froiiHhe eastward, 
with rain, the hanniioler and ihernioineler ;jf ’J’lie 

sea and sky were in visible ctmnectimi, a large eoluiiiu of cloud 
and vapour in the sliapc of a boiv rising from west to lunth, the 
smaller end becoming lost in a hug<‘ riiiiielond. The larger end 
was coniu'cted Avith the water, causing tli<' sea to boil aud Imbble 
tremendously, and a]>]mri‘i)tly eov(*ring a circle the diameter of 
wliieli would lie 20 ft. The lirstone jKJ.ssod about one-eighUi of a 
mile astern, and broke immediatel}" sifttir. second continued 

its c-ourse to tbc Avestward as fai* as tbc eye could follow it. 
^VlK-u neuxost the ship a furious j»ulf of wind liccbal tlie sliip 
ov<5r for a moment., and Avbeii it Avas gone the revolution of 
the eirele of agitnted water avuhS from east round south to 
west, north, and oast, and seemed a jicrfoct cyclone, though 
on a very small scale, d’lie Aviiul during the ]>assa.ge of the 
<3e,eond spout across the shij>’s st.«Tn shifted in an instant from 
east to south.” 


KKTVKN .SIKK’K OF MUIITMNG. 

M. "Beoqt'erel brings to our not.ici* a novel fact, in connection 
with Lightning, Avbieh lie terms a “return slioek.” The occasion 
on Aidiicli it occurred was during a thund<‘r-storm on June Stli. 
An emidoifr. of a gas com|/any f«dt a sinking Avitbiu himself at 
the instaiitdie pereeiA^ed a dash of ligldiiiiig. From this ho felt 
a trembling that laskul two <biys. J[(‘ found that the nails of 
Ids boots, wbicli were almost new, bad been lifted by the light- 
ning. M. Uec(juerel attributes this fact to Avhat be terms a 
“return shock.” Wlnui a jn^rson linds himself under the indu- 
onee of a storm-cloud, and the cloud bursts in the dmtance, lie 
perhaps “ shocks” himwdf by the immediate recomjiosition of the 
two opposite electri(dtk‘s — the one juisscssed hy the earth, the 
other by himself. The accounts and stories Ave hear of relative 
to the vagaries of lightning are frefjuently marvellous. So many 
strange iihenoiuena have come within our owai knowledge, that we 
are by no means prone to doubt any new" or strange fact that may 
be noticed. The facts mentioned above are quite comiiatible with 
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Horno of the extraordinary phenomena of lightning. Tlie effecte 
:iro those of a person struck by lightning, with no further bodily 
damage done than the continuous trembling, the mechanical effect 
being exhibited by the action upon the boot-nails. We really 
cannot see why the phenomenon of a return shock, which could 
not be powerful enough for the effects produced, should be 
brought forward as an explanatirm, when the ordinary shock 
seems to be perfectly suflScieiit. — Mechanics' Magazine. 


ACTION OF LJdllTNlNG IN rORFABSlIIKE. 

Sir David Brewster relates : — “ In the summer of 1827, a 
hay -stack, in the parish of Dun, in this county, was struck with 
Lightning. The stack was on lire ; but before much of the hay 
was consumed, the fire was extinguished by the farm-servants. 
Upon examining the hay-slack, a circular passage wms observed 
in the middle of it, as if it had been cut out with a sharp in- 
strument. This circular pissage extended to the bottom of the 
stack, and terminated in a holt‘ in tlu* ground. Captain Thom- 
son, of Montrose, who had a farm in the neighbourhood, ex- 
amined the stiick, and found in the hay-stack’, and in the hole, a 
substance which he described as resembling lava.^’ A portion of 
this substiinco was sent by Captsiiii Thomson to Dr. Brewster, of 
Craig, who forwarded it to Sir 1). Brewster, with the preceding 
slaleinent. The substance found in the hole was a mass of silex, 
obviously formed by the fusion of the silex in the hay. It had a 
highly greenisli tinge, and containf d burnt portions of the hay. 
Sir 1). Brewster j>reBeiited the sptwimen to the museum of St. 
Andrew’s. 


AEROLITES. 

None but the heaviest and largt'st ever succeed in reaching the 
earth in a solid form, and even these usually burst into fragments 
while si ill at a great distance from us. All the rest are first 
iguiti'id in the upp('r regions of air, Ihon thoroughly consumed in 
I'iieir passage through tlie lu'xt layers, and, lastly, they fall to the 
mirth’s surface in the form of an inijKilpabh* jK)wder. We believe 
that Dr. Iloiclienbaidi was the first to point out that this ]K>wder 
may be detected. He (adleoted dust from the top of a high 
mountain, wdii(?h had lu'ver been ioucdied by sjaido or jnekaxo ; 
and ho found this dust to consist of the very eleinenls which 
compose meteoric stones — nickel, cobalt, iron, pljosi>horus, &c. 
Dr. Phii>son also notes that “ when a glass, covered with pure 
glycerine, is exposed to a strong wind late in November, it re- 
ceives a certain number of black angular parlieles, wdiich can be 
dissolved in stronghydrocliloric acit], nnd i)roduce yellow chloride 
of iron upon the glass plate.” — E.vj^trcss. 
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VOLCAiNOES AND LUNAR INFLUENCE. 

Professor Pal^iieki, of Naples, wlio has been studying the 
Eruptions of Mount Vesuvius, thinks tlie Volcano acts under 
Lunar Influence. In truth, the j>eriod8 of its greatest eruptions 
get every day about half-an-hour later, coinciding with the move- 
ments of the moon. This observation, if trustworthy, coiilirms 
the theory that the interior of the earth is molten, in which ease 
its substance would be as mucli subject to the laws of tides as 
the oceans. 


THE METEORIC SHOWER. 

The brilliant Meteoric Shower of November, 18C(>,has had a 
second annual roix*tition, although in the j)ro8ent. instance, in a 
comparatively modilied and feeblcs form. The weather also was 
unfavourable, but llie cbief observations appear to have been 
made by Professor Phillips, at Oxford. The shower commenced 
about 2 A.M., on Saturday last, ike 11th inst., the sky having been 
previously cloudy and overcast. A few stars were observeil at 
intervals ii]) to ih to, when they became numerous, bright, and 
occasionally sjdeiidid, although their splendour- -jjorhaps from 
the smallness of tlieir number — was far behind that of those in 
18(h). The sky being favourable enabled accurate observations 
to be taken till 5.15, after wbicli tlie heavens became obscured, 
except in patclu's, when still from time to tinuj tbt^ asteroids 
were visible. The radiant point was nearer to Ijeonis than to 
au}’ other slar, and in ibe early ]»art of tlu! sj»ectacle the con- 
stellation of Jj<'o was often tr:iv(TS(‘d in one direelitm or other, 
but towards t.lio <aid of the o))servati()ii3 most of ilio meteors 
seemed rushing Avestward, and rarely a.j)pi'a.rod near to Leo. In 
the greater part of the j>eriod they jmssed in all directions. 
Some went northward swrross the Great Pear, tlireatcniiig to 
extinguish the Polo Star; (»tliers shot at Venus in ilie cast, ut 
the cloudy mo«)U, ned long risen, at Sirius, j’roejon, Orion, and 
the Twins, while a few crossed the xeiiitli. The v(?ry briglitest 
left no trace, but flew in a inoinent ;» -mss, and blazed with a 
surprising light. Others of eonsiilerable .sj)k-jjiJour left short 
traces, nsuiilly bluisli, the meteoric head being red and Ihsry, 
with s])arkling rays. Tlie duration of the trac'c w’as 15 s., 30 s., and 
1 in. The longest path (overhead) Avsts about f»()‘ — gtmerally us 
little as 10M)r 5 No .serpentine ]»aili. The nuinlM;!* was not 
counted — rarely five in as many seconds, more frequently as many 
in five iniimtes, with occasional pauses and occasional crowding 
of meteors — probably 2o0 in each of the two hours from 3.45 to 
5.45. There were three observers, not commanding more than 
half the sky-space in which the objects moved. The inoteorio 
shoAver was observed in other i>la<'es, and amongst others at 
Bridgend, Glamorganshire. The observations Avere made on the 
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coast near that place by several persons from 5.45 a.m., Green- 
wich mean time, until daylight, in the direction W. and W.N.W. 
The meteors are described as falling frequently, of large apparent 
size and great brilliancy, notwithsbinding the prevalence of a sea- 
fog of sufficient density to obscure the slars. The meteors were 
followed by long trains of light of different lines, but no noise 
uccom])anied their disappearance. The shower of 18G7, it will 
be remembered, was well observed in America ; the recurrence of 
the plienomenon this year at pi’ecisely the same time, and its 
increasing faintness, jirove the correctness of astronomical calcu- 
lations, and verify the assertion that we are grjiduallj’^ do])arting 
from their irac.lc, and shall not hoc them again in their full beauty 
for thirty -one. years — that is, thirty -three years from the grand 
display of 180(3. — Mechaiiica* Matjazine. 

The Meteoric display on the night of November 13th, was 
observed in all })arts of the United Biates. In Philadelphia it 
continued from midnight until daylight, and many hundreds 
were seen. The weather was clear in nearly all parts of the 
country, so that there was no obstruction to tlie view. In New 
York the niimher f)f meteors seen is re]K>rt(ul to exceed 1,500 by 
actual count. In Boston, between 2 and 5 A.M., on the 14th, 
3,500 meteors were counted, ninny of them of great brilliancy. 
At Baltimore it is annonu{‘ed that the showifr was most brilliant 
between 12 and 2, ]iij.ssing from the east towards the south- 
west. At Cliarh'sloii, South Onrolina, the shower was most 
numerous at 1 A.JI. In New Orleans the disjilay continued from 
midnight until daylight., and several of the meteors are said to 
have left trains visible fur five minutes. At Nashville, Tennes- 
see, tilie metijors begun to bo visible ahoiit, 3 A.M., continuing 
until daylight. At. Bnu Francisco the disjilay began at half-past 
10 oil the evening of the l3Ui, continuing until da3dight, and the 
shower is said to ha.ve rivalled that of 1807, several of the 
meteors lea,ving hrilliant trains. At Washington the meteors 
were observed b^' a eoiqis of astronomers at the Naval Observa- 
tory, and Coimuodori* Sands, the superinteiident, makes a report 
of the result, in which he says that during the evening of the 
13th no greater nuniher of meteors was seen than are usuially 
observed on eh*ar nights, until about 11 J’.M. , when there 
seemed to he an increase in their number and brilliancy, though 
not sufficient to indiea,te the beginning of a shower. By mid- 
night the number had considenibly' increased, and the prevalence 
of trains -was generally noticed. At 12.35 the observers began 
to count the meteors. At 1.35 3tK) meteors had heon counted, 
most of them quite brilliant, and nearly all leaving green, blue, 
or red trains. Thus far the display had not been confined to anj*^ 
pa.rticular portion of the sky. Maii}*^ of the trains were visible 
several minutes, and one lasted ten miiiutes, while traces of 
another near Ursa Minor were seen for 30 minutes after the 
appeai’unce of the meteor. The tracks of about 00 meteors had 
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been sketcbedat 1.50 a.ni., at which time 400 had been counted. 
The observations were continued until 6 a.ni., when 5,078 had 
been counted. — Times. 


ASTRONOMICAL PIIOTOGRAPllV. 

Since the first nows reached Eiij^land of the work of Major 
Tennant, Tl.E., in Pliotographinc; the total ecli]>se of the sun at 
Gtintoor, he has made cnliirL^ed copies of some of the negatives 
then obtained. Although, as we have j)reviously stated, the ori- 
ginal negatives were faulty, still stniieof them not only show the 
itamc priimineiices, hut streaks in them, 8j)iral in form. Dr. 
Vogel, who very successful ly jdiotograjdied the total phase at 
Aden, used a bromo-iodized collodion, which also contained an 
excessively large proportion of alcohol, to render evaporation h*ss 
rapid in a tro]>ical climalo than if the collodion {■ontained tin* 
usual amount of etlier. lie also used nothing hut cadmium 
salts in the collodion. The developer consisted of ammoiiio- 
sulphato of iron 7 parts, acetic acid 5 parts, and water l():i parts. 
Of the three plates exposed, one gave a perfect image, the second 
was a little under-ox]»osed,and tlm third was a failun^ because of 
the passage of a cloud at the moment. A long sliding hack was 
used in the telescope camera, to allow two juctures to be taken 
on one jdate, so that he really obtained six))ictures of the eclij)se, 
two of whicli were fa.ilur(?s. The ph()togra]>hi{! j>arts of his a]>])!i- 
ratuB were not directl}’^ attached to the telescojs*, because the 
insertion of the slides might otherwise set uj) vibrations, so the 
camera was fixed ujxm a separate stiiiid, and connf‘eted Avitl] the 
telescojic by a tube of india-rubber. The eeli]iH<* has been suc- 
cessfully o})scrved in a clear sky, further east than India, by M. 
Stephan, a Ereneh phil(»sopher, who stationed himself at Wlia- 
Wen, in the Malayan peninsula; also by Ciijdain lieed, who 
observed it on the coast of Bt)riieo. We can hardly expect news 
from a more eastern district still, as the island of ]*a])ua is too 
far from civilization, and it is not easy to (dlect a landing on 
large portions of its coast, because they consist of long bsmks of 
mud, almost perfectly fiat. 

Direct photographs of the sun and its Bjxd.s arc taken regularly 
at Kew Observatory, and 2 >resi*rved as records ; some also, on a, 
very large scale, have been taken by Mr. Warren Do La Hue, 
F.R.S. Very beautiful fac-similes of the best of tliese i»ictures 
have been drawn upon steel jhites, and are now pulilished in a 
new and very good work on astronomy, l)y Mr. Norman Lockyer.*" 
The same book contains descriptions of tlic ai)i)anitus used by 
Mr. William Huggins, F.R.S. , in obln,ining the spectra of tho 
stars, with illustrations. Much care has been taken in getting 

• Elemeniarij Jjcgsonit in uhtruHomy. Dy J. Ncmiaii Lockyer, F.R.A.S. 
Louden; Alacuiillau uuii Co., IsO^. 
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up this standard little work, the author having been aided by 
several leading philosojdicrs exj>erienccd in the several branchBS 
of the science. The Koj^al Astronomical Society placed facilities 
at Ilia disposal; so also did Mr. Warren De La Hue and Dr. 
Balfour Stewart, Superintendent of the Observatory of the 
British Association at Kew. 

Some recent photograjihic experiments by Mr. George Dawson, 
M.A., of King’s College, are of scicntilic interest. Three ouncf s 
of clippings from a bar of perfectly pure silver were dissolved in 
pure nitric acid, and the slight excess of acid removed by recrys- 
tallizing the salt nuitiy times, from the purest of distilled water, 
over a sand-bath. A negative bath was then made of this very 
pure nitrate of silver, which proved to be very slightly alkaline 
to test pajiors, si. peculiarity always exhibited by this salt when 
it is absolutely pure. A plate was coated with an ordinary 
slightly acid broino-iodized collodion, and sensitized in the bath. 
On trial in the camera, a foggy and scarcely visible picture was 
the result, yet the same collodion worked well in other baths. 
He then tried a very new and neutral sample of bromo-iodized 
collodion in tln^ ])ur(} bath. This gave good and blooming nega- 
tives with an almost irislantanoous exjxmure in the glass-house. 
That a neutral <‘ollodion and slightly alkaline bath should give 
good 2)ieture8 is something entirely new to photography, though 
the prine.ijdo was once laid down in a very unconvincing and 
cornjdicated imuiner })y Mr. M‘Laehlan. The same now and 
neutral collodion did not- give good ineturcs in the ordinary acid 
baths. If, aft-er further testing, these facts should be verified 
beyond all doubt, the discovery will be valua})le in astronomical 
l)hotogra})hy, for the slight trace of acid usually given to secure 
clean pictures has a slight retarding influeucc, and necessitates a 
slightly longer exposure. 

In ra])id i>hotography, where the exposure requires to he re- 
duced to the smallest ]iossible fraction of a second, sliglit influ- 
ences like these have their weight, yet the value of these influ- 
ences is not sci(‘ntitically and accurately known. Celestial pho- 
tograjdjy will not be brought to ]K*rfection till many obscure 
l)liemniiena of this kind have their accelerating and retarding 
I)ow'ers determined by accurate ex]>erinients. Under all ordinary 
circumstances, these slight intluejiees are unnoticed and unknown, 
because they do not int-erferc apj)roeiably with the results. 

Many bad jiliotograpliie varnishes <’.oust.antly creep into the 
market, and some of them have a. most disastrous efl'ect uj)on the 
pictures, craekiiig valuable negatives all over, and rendering 
them Avorthloss. We know an amateur jdiotographer who, after 
a tour of a few weeks in Wales, taking jnctures of beautiful sea- 
eoasl scenery, had half his negatives cracked all over by a miser- 
a})lo sam])le of varnish. When such cracks arc very fine, the 
negat ive will sometimes ]>rint well if a little idumbago be gently 
brushed into the cracks. In Kingham’s work on photography, 
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we find the following little-known remedy for the evil, and if it 
really answers in practice, it must bo very valuable : — “ First 
ascertain whether the solvent of the varnish on the plate bo 
alcohol, chloroform, or benzole, by dropping on one corner a 
minute drop of each of these menstrua, to ascerinin which dis- 
solves the varnish. Next take a tin box somewhat larger than 
the picture, about 1 in. deep ; at the bott(>m of this box solder a 
ring of tin, about 4 in. wide, of the same shape and nearly of the 
same size, as a BU]»port for the glass plat^ ; pour a small ipiantity 
of the solvent on the outside of the support ; place the plate, 
collodion side uj)ward8, on the ring, cover the box as nearly air- 
tight as possible with a piece of glass, and })lacc it in a water 
bath ; the vapour of the solvent will soon cause the varnish to 
swell, and the edges of the cracks to coalesce. As soon as this 
end in view is accomplished, the plate is carefully withdrawn 
and when cool is again varnished with a similar varnish.” 


A NKW WAY OF ESTIMATING THE MOTION OF THE STARS. 

A REaiARKAiiLE paper has been sent to the Tloyal Soeiety by 
Mr. Huggins, one of the Fellows. ]t announces the application 
of a new and most promising method of inquiry to the determin- 
ation of the Stars’ Motions. Many of our readers are doubtless 
familiar with the fact that Sir W. Herschel was the first to point 
out the important results which may bo gathered from the con- 
sideration of the stars’ aj»j)aront motions on the (jtdestijil sphere. 
Just as a person travelling through a wood observes tlie trees in 
front of him to bo opening out, wdiilo those behind him ar^i 
closing in, and trees on either side of him apjKirently falling be- 
hind him, so, Herschel argued, if the solar system is really 
travelling in any direction through sidereal 8}>acc, we ought to 
be able to detect a gradual o])eniiig out of the stars around that 
point towards which the sun is travelling, a, c.orresf)onding closing 
in of the stars towards the 0 ]>p(>site point, and a. slow motion of 
all other stars from the former towards the laiter point. He 
applied this princiide to the examination of the motion of several 
stars, and obtained a result which has i -^en confirmed by subse- 
quent researches. He found that there is a certain j)oint in the 
constellation Hercules towards which the sun, with all his 
attendant jdanets, is rushing with enormous velocity. Later 
astronomers have examined the motions of hundreds of stars in 
both hemisj)hercs, and have ]»rt»ved beyond a doulit that the sun 
really has a motion in that direction. They have also determined 
the rate at which the sun is travelling which appears to be some- 
where about 150,000,000 miles per annum. 

This result has been obhiined simply by considering the 
apparent motions of the stars as interf)rcted h}’^ the principle 
which Sir W. Herschel laid down. The fact that the stars them- 
selves are probably also in motion has not been left out of con- 
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fiidpration ; but it lias been thought, and justly, that in the long 
mil, when a sufficient number of stars have been observed, the 
effect duo to their motion inter se will bo eliminated, and may 
therefore bo neglecte»l throughout the inquiry. Were it not for 
this, the inquiry would have seemed altogether hopeless. 

But, returning to our illustration, the traveller through a 
wood has other means besides the one pointed out, of determin- 
ing his rate of motion among the trees. For, as he draws nearer 
to a tree, ho observes an increase in ii^s apparent size, and in the 
oloarness with which its various j«irta are seen. I'lic sanjo also 
is true of other objects in the wood ; and if any of these bo them- 
selves in motion he is alile to delect the fact, and to determine 
the nature of the motion, by n(»ticing not merely their apparent 
change of jdace, but the variations which take place in their 
ajijKirimt magnitude and diKtinetness. Now, the astronomer on 
earth seems to be wholly dchsirred from ayiplying a method re- 
FPmbling the last to d(d-ermine the nature of the stellar motions. 
The distances at which the stars are jdaced from us are so enor- 
mous, that no motion we could r(*aHona.bly imagine them to have 
could apju'ociably affect their si pparent brilliancy within hundreds 
or even tlioussinds of years. Nor is this the (Uily difficulty in the 
w’siy of astronomers. If the stars shone ahvays, or for very long 
jieriods, with unifonn brilliancy, it might be possible for the 
asironomers of one age lo judge of a star’s motions by couijiaring 
their own estininte of its brilliancy with that formed by the 
astrominiers of anotlu'r ai:*'. But the stars are continually vary- 
ing in brilliauey, some w'ith a regular yieriodic change, others 
without any stmiblaiic-e of law, a.iid Ibis jieculiarity rtmdors it 
quite inqiossible to judge of Ilnur motions by means of any 
observed ehsinges of brilliancy. 

Therefore it seems liojielessfor astronomers to attempt tolcam 
anvlhing respect iiig stclhiT mothms, Ixyond the mere fact that 
the snn is lulva.ncing lowuinls a certa.in region of the sidereal 
heavens Avith an assigned velocity. Yv\ Mr. Huggins has suc- 
ceeded in obttiining an answer to the very questions wo have 
suggested above. 

JNlany of our readi'rs are doubtless UAvaro that the solar spec- 
trum is enissed by a mnltitnde of dark lines. Now, Avhnt is the 
meaning of a dark line in tin* solar spectrum ? We do not ask 
Avhat is the physical iiiterprct-ation of the ydienomenon, that is, 
Avhat evidence it gives us as to the sun’s physical state — but 
Avhat does the jdicnomcnoii signify in itself P The rainbow- 
coloured spectrum sigiiilies tlie pH'SCiice in the solar light oflight- 
Avaves of various length from the longest rays, which ])roduce 
red light., to the shortest, Avhich jiroduce Aaolet light. If there 
AA’-ero light-waATS of every ])OB8ihle length between those limits, 
the solar spoetrum could not fail to ho perfectly continuous. But 
it is broken by dark lines. Hence it follows that each dark lino 
signities that light-waves of a certain definite length are wanting 
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in the sun’s light ; a similar result holds, of course, in the case 
of a star. 

Now, if a star is at rest — ^neither aj)])roaching the earth nor 
rooeJiiig from it — it is perfectly clear that the waves of light 
wliich correspond to a given line (t^r rather, since these waves 
are wanting, those which correspond to the part of the sj)ccirura 
just above and just below the line) will have exactly tlm same 
position in the spectrum as the corresi)ondiiig waves in the solar 
spectrum. So that, if it were possible to bring tlie sun’s spec- 
trum side by side Avlth that of the star, this line in the sun’s 
spectrum would be exactly on a level with the corresponding line 
in the star’s. Hut if the star is sj»eeding from or towsi.rils us, 
the waves of light will seem to be somewhat Icngtluned or 
shortened, precisely as the waves crosst‘.d by a stalwart swimmer 
seem broader or mirrower according as he swims wiih or against 
their course, .llema!, in this case, if tin* sun’s sj>eelrnni and that 
of the star could bo brought side by side, then' wonhl no longer 
be observed that exact coincidence wdiieli we dt‘seribcd as re- 
sulting in the former case. If Ihe star were very rapidly approach- 
ing ns, the lines in its spectrum would be sbifb'd towards the 
violent end of the si>eehrum, whereas if llie star were recjeding 
from us, th(j lines would be shifted towards the red end. The 
apparent change of i>lace would bo ver}'^ minute indeed, l>ecau8e 
the rate of the star-motion Avoiild be v»‘ry minut(‘ in comparison 
with the enormous vehxrdy (jf light. Hut still then* would exist 
a possibility of so magnifying the change of jdace as to make it 
measurable. 

Now wo cannot bring the specinim of a star side by sidi^ with 
that of the sun. Ilut we can do what strvt^s our purpose just 
as well — we can bring it side ))y side with the speudrum of some 
terrestrial element wliieli is known tt> I'xhibit the particular lino 
wli(.»se change of j)()sitioii we wdsh to measure. 

'^I’his lias heeu done hy iMr. lluggins in the ease of the star 
Sirius. The sjn'ctrum of this star is iTossimI hy a mult itude of 
dark lines, and, amongst others, hy one known to e«uTcspoiid to 
a bright line seen in the speefrum of burning hydrogen. The 
two spectra were brought side by side, ...id due care having heim 
taken to magnify as much as jiossihle any discrejjaucy which 
might exist, it was hmnd that the dark line in the spectrum of 
Sirius was not exactly opposite the bright line in the spectrum 
of hydrogen, ])ut was slightly shifted towards the red end of the 
speetrum. It followed from the amount of tlie disj»la.cement, that 
at the time of observation Sirius was re • -eliiig I'rojn the earth 
at the rate of about forty miles per secoml. W'hcai due account 
is taken of the earth’s orbitsil motion at the time of observation, 
it results that Sirius is recediug from the sun at tlie rate of about 
twenty-eight miles per second, or upwards of nine hundred 
millions of miles per annum. 

The new method of examining the stellar motions is a most 
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promising one. It will doubtless soon be extended to other st-ars. 
In fact, nothing hut time and patience arc required to enable 
astronomers to extend this method to all the visible stars, and 
even to many telescopic ones. For the latter purpose, however, 
an instrument of enormous light-gathering power will be re- 
quired, and wc hear with pleasure that Mr. Browning, P.R.A.S., 
the optician, is engaged in constructing a spectroscope to be used 
with the great six-feet mirror of the Parsontown reflector. — Daily 
News, 


THE METEOROLOGICAL DEPARTMENT. 

The Atheiupum describes the progress of the Department, 
from two different sources: first, the official blue-book just 
issued — The lleyort of the Meiewoloyical Committee of the 
Jinyal Society^ — and secondly, the Report of the Kew Com- 
mittee of the British Association for ]8fi7-G8, presented at 
Norwich. The functions of the Conimittee, as stated at page 6 
of the Report, are divided into three great branches : 1, Ocean 
Meteorology ; 2, Toh'graphic Weather Inibrmation ; and 3, Land 
Meteorology of the British Isles. 

With regard to Ocean Meteorology, it may he stained that the 
Oommitt^^e have hit uj»on a good plan of recording observations, 
and are pursuing it siea-dily. The surface of the gloho has been 
divided into spaces coTn])risiiig 10 degrees of latitndo and longi- 
tude, which are called Ion-degree squares from their shape, which 
is rectangular, on a chart on Mercator’s projection. Each of 
those sy)aces eonqmses 100 single-degree scjujires, and each open- 
ing of tlic data-hook einjjloyed eerresjHmds to f)nc of the smaller 
divisions. Formerly, the observations dealt <mly with the 
monthly mean teinporaturee for each five-degree square, but in 
certain parts of the oc(‘an the boundaries betwx'cn currents arc 
BO sharply defined i.liat, without more minute tabuhition, the 
phenonieua would be entirely masked. Operations have been 
commenced on that j)art of the Atlantic which lies between tbc 
parallels 20^ N. and 10^ S, The Report states that already wo 
have a pnicti(;al result, from the tiibulations. At certain seasons 
of the year ships bound south should avoid the coast of South 
America, or else their ])a8sago will be prolonged as much as it 
would be at. other times by keeping teo close to Africa. 

The Directors of the various lines of Transatlautic steamers 
have also lent themselves to the good work of determining the 
temperature of the surfacje of the sea, with a view to throw light 
on the course of ocean currents. 

In the matter of Telegraphic Weather Information, the Com- 
mit.tee merit ]»raise both for what they have done and what they 
have not done. They have agreed to U‘legra})h to the qutposts 
the actual presence within a certain radius of a meteorological 
disturbance, and to permit the drum to be hoisted, but they do 
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not pretend to prophesy. This is as it should be. The Fitzroy 
drams and cones, however, arc now considered inadmissible, as 
they foretold with a jmssible wind, while the Coinmittt'e wish to 
indicate tlie wind blowing on a certain line of coast, and of the 
locality where that wind is blowing. Captain Toyiibeo has devised 
a semaphore to give this information, and several are on trial. 

Tlie principal i>oint about the Commitiee’s labours as to the 
Meteorology of the llritish Isles is the fact that observations are 
being taken at properly chosen stations by means of self-recnnU 
iiuj intitrainents^ for the altogether admirable ct>idrivance and 
results of which we are indebted to Mr. Balfour Rtewart, whose 
long cxj)erience at Kew, tt)g<‘ther Avith the priii-l ical skill of Mr. 
Becklc}', his mechanical assistant, lia.ve enal)led the Kew Com- 
mittee to present us with specimens of “ baropprams ” and 
“ thermograms,” which will soon ensure the introdiii'tion of 
similar self-recording instruments even in seeoml-ratt* meteoro- 
iogical ohservalories. We have here direct evidence of the great 
fidvanlages of the Meleorological and Kew Committees working 
in unison. If the object of the Meteorological Committee ba.(i 
been merely i.o ap]dy in a ])ractical ma.nner the met (Serological 
information alnuidy acciuirod, such a union would not have bt*eu 
(jssential ; hut if they intimd, as th(y doubtless do intend, to 
(!xt(Uid the boundaries of science, to draw their i)arallel8 con- 
tinually nearcT to the unknowui, it is (d the utmost imi>ortaiiec 
that they should unite with a body that has already don(‘ so 
much in this direction. The descripli(m given of tlie instru- 
ments in this licport is so clear that all may understand it, and 
their execdlence is not so much the subject of discussion as of 
jiroof. Severa.l unbiassed meteorologists of staiiding have given 
iheir adhesion to tlie iilaii, and alrea-d}^, as stated in the Kcfjiort, 
in addition to the sets of self-recording instruments on the new 
plan jireviously ordered for M(‘lhounie and Sydney, a stit has 
been ordered for Bombay. Mr. (h'osshy, of Halifax, has gene- 
rously undertaken to tit up at his own expense an observatory, 
in connection with the Meteorological Committee. As far as the 
extension of seionce is coueem(?d, these two (h»mmitt(‘es, wilh two 
such eliairmcii, and with a man of such .,c.i(*ntitie attainments a.s 
Mr. Sbnvart for scientific .secretary to both, represent a scieidilic 
combination not only jxiwerful but, a.s far as w(* knoAV, uni(iue; 
indeed, these H(?lf-recording instruments may be looked upon as 
one of the first-fruits of this eomhination. 

The importance of ilie coiinee-tion between the Meteorological 
and the Kew Commitfec may, howevtir, he jmt on a high(.‘r and 
even more importani ground. There is a olass of observations 
which may he called Cosmo-l’hysical observatiems, of immense 
importance at the jiresent mommit ; and there is moreover, a 
sort of jireparatory scientifie conviction gradually arising tliat 
•w'(A are on the eve of some grand generalization, which may co- 
ordinate many things which seem at present strangely diverse 

R 
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and unconnected. Among the phenomena that are likely to 
be embraced by such a generalization as the one to which we 
refer are especially those which have been either solely or most 
successfully studied and registered at Kew, by the Kew Com- 
mittee and Mr. Stewart, by means of their excellent photo- 
grapliic processes. Among these phenomena we have the 
physics of sun-spots, magnetic and electric disturbances, and 
meteorological phenomena generally. 

We may, indeed, liken Kew to the head -quarters of an invading 
army bent on attacking the realms of darkness; and the scientific 
authorities, by means of Kew and other stations working in con- 
cert with Kew, have accumulated vast supplies. In fact, a sort 
of mental Abyssinian Expedition is on foot. But here a word 
of warning is necessary. The su 2 )plies are 2 >erfect in kind and 
sufficient in quantity ; the commanders are full of dash, energy, 
and skill ; but as the front advances the stores must follow, and 
the reserves must ever feed the front through an ever-increasing 
chain of posts. Here, it seems to us, is the weakness of this 
scientific cam 2 )aign, as at present arrnnged : the leaders will die for 
want of mental food, while tlio ideal Annesley Bay is daily more 
crammed with transjjorts. 

Nor is the Meteorological Committee alone in this dilemma ; 
in the problems tluii belong 2 .>articu]arly to Kew, there is the same 
drawback to the Hr!i(‘ntific advance : the vanguard must halt. The 
Kew Ilejjort for IS()()-(»7 informed ns that, owing to a deficiency 
in the Kew funds, the Kew magnetic curves had been reduced at 
the Woolwich office up to January, 181)5, by the kind assistance 
of General Sabine. Again, the ex 2 )cnse of printing a very valuable 
series of sun-rcsearch(‘s, now too well known to need special 
mention here, was niulortaken hy Mr. He La Hue. 

It is absolutely necessary that this source of weakness, this bar 
to advancement, should be overcome, and at once. There can be 
no doubt tbsit, were 2^T''^pt‘r representation made by the proper 
2 )erson 8 to Government, it would be overcome. It is unfair to 
the scientific world, i.o their officers and to themselves; the 
Government should not leave the matter in its preseni. state. 
Either the work is worf h doing thoroughly or it is not worth doing 
at all. It is not a question of placing our scientific army on the 
Horse Guards’ footing as regards 2 >ay, — we are not absurd enough 
to suppose that our most valued and world-renowned scientific 
men in the Government service should receive one -sixth of the 
])ay of a third-rate general in that enviable locality, — but it is a 
question of adding some ft‘w jirivates to the ranks of onr scientific 
2 noneerB, who are engagi'd in fighting the unknown, and doing 
battle for iJie most important branch of physical inquiry. — 
Abridged from the Atkenaium, Oct. 3, 1868. 
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REMARKS ON THE \irEATHBK DURING THE YEAR 1868, BY JAMES 
GLAISriER, ESQ., F.R.S., &C., PRESIDENT OF THE METEOROLO- 
GICAL SOCIETY. 

The weather was cold during the first 11 days of the year; for 
this period the deficiency of temperature averaged 6*i° daily. 
The Yvdiid was from N.E. ; on the 12th day it changed to the 
S.W. ; the temjieraturo increased and passed above the average, 
and continued so for the most part till the end of the first 
quarter, the exceptions from an excess of tomjierature being few 
in number and small in amount. The average excess of tempe- 
rature in the 80 days ending illst March was rather more than 
8.i° daily. 

The weather during the whole quarter was remarkably fine 
and warm ; the temperature being nearly constantly in excess over 
the average, the exceptions bcung few in number and small in 
amounts. Tlu' average daily excess of tein])(‘ra.tnro for the 91 
days ending 80t]i t)f June was 8°*1, and for the 171 days (from 
January 12th to June 30th) was daily more than 3|° in excess. 

The weather during the second quarb'r wasof the same character 
as in the preceding quarter, viz., remarkably fnu' and warm ; the 
temperature of the air wa.s nearly constantly above and, at times in 
the month of .luly and at the beginning of August, to very largo 
amounts. The average dail}" excess of temperature for the 92 
days ending 30th Septimiber was very nearly and for the 
263 days (fnim 12th .lanuary to 30th Sciptember) was 3]° daily. 
In no year, back to 1771, has the excess of tenqjerature boon so 
largo as this for so long a period. 

The very^ long ]»eno(l of warm wealhcr which had prevailed 
from January 12t.h to Sc]»toinlu*r 30tb ebangoil to cold on Oc- 
tober Ist, and during the months of October and NovemlnT, the 
temperature of the air, with the exception of a few slightly warm 
days, was below its average for the season. For the 61 days 
ending November 3()th the avt'rage daily deficitmey of tmnpera- 
ture was 2'‘. On Decetnher 1st tho mean k‘inp(*rature was that 
of its average; on the 2nd day it ]»assed above the average, and 
BO continued throughout the month (with the exception of the 
11th day, when it was slightly in c!e»\‘ct), and the excess of 
mean daily t emi»erature was as large as over tho av(‘rage of 
60 years. 'J’lie mouth of December was, therefore, exc(‘ptionally 
warm, its average tcini)erature having been exceeded twice only in 
tho period of 98ycars, viz., in the }^ears 1806 and 1 852. The month 
was also distinguished by the lowest montbly reading of the baro- 
meter since tbc year 1811. The fall of rain was also ex(roptional 
in this month, the amount collected was ,6^ inches nearly, being 
the greatest in any December as far back as the record at tho 
Royal Observatory extends. 

The mean ieinpcrature of January was 37”*2, being 1°‘0 higher 
than the average of 97 years, and 3°'0 higher than the corre- 
sponding temperature of tho preceding year. 
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The mean tempei'atnre of February was 43°*0, being 4®'6 
liiglicr than the average of the preceding 97 years, 1°*7 lower 
thjm the preceding year, and higher than the corresponding tem- 
peratures of any year, except 1859 and 18G7, as far back as 
1851. 

The mean temperature of March was being G®-! higher 

than the avtjnige of tlie preceding 97 ye[irs, and liighor than the 
corresponding teni]>eraturc of any j-ear since 1859. 

The month of February was remarkably warm. There were 
less than the average of esust winds, and compounds of east -winds, 
in botli the m(»uths of February .and March. The weather in 
Fcibruary was more like K])riug than winter, it caused vegetation 
to j)rogre8s ra])idly, and at the end of the month trees and 
shrubs were budding, and the accounts rcsj)ecting autumn and 
winter-sown wheat were favourable. 

The month of March, though less settled than February, was 
still favouralde to agricultural pursuits ; good progress was made 
in jdowing, sowing, a.nd planting. 

At the end of the quarter vegetation was in advance of 
ordinary seasons, and the prospects of the next harvest were 
favourable. 

Th(! reading of tin' barometer at Greenwich on the 1st of 
January was al)out. JiO inches, and from this day to the 12th the 
readings wore cfuistnntly above the avcTsigo. A gonenil ten- 
dency to decreasi' now followed, the readings fell to 28*8 inches 
b}" the 18th, and reimnned between 28*8 inches and 29‘0 inches 
till the 20th, when violent gales were experienced. A r.apid in- 
crease to 29*0 inches occurred by the morning of the 21st, fol- 
lowed by an e(]uaHy rnpid decrease to 28'8() inches by the fol- 
lowing morning, then a steady increase took ])]ace, and the 
readings of the Ijarometer were generally high till the GOth of 
Jamniry; another rajiid decline was then experienced accom- 
panied by a g.ale of extreme violence on Gist .hniuar}’^ .and Ist 
February. From February Grd to 27tli the readings of the h.aro- 
inetcr were generally high, at tiines reaching 30*4 inches; a 
j)erif)d of depression l)olow the average followed until the 12th 
of March, and from the latter day to the end of the quarter the 
readings were gen<u-a,lly in exe(‘ss of the correspondiiig averages. 

The mean ieniperofitre of Api il was being 2''’*2 higher 

than the aver.age of 97 years, aT»d(F*9 lower than tlie correspond- 
ing l.em]>er.at are of the jjri'ceding year. 

The nicnu ientpemiure of May was 57'^*3, being 4'^*8 higher 
than the y)r(*eoding 97 y(‘ars, and higluT than the corresponding 
temperatures of any year since 1818, wlien it was 59*^ *7. 

The mean temperature of ^Tiwe wub (>2 *0, ])oing 3'^''9 higher 
than the averages of the preceding 97 years, and higher than has 
hetm recorded in the yjeriod 1811-18G7, with tlui oxcc'ptions of 
1812, 181G, and 1858, when they were respectively 62“*9, 65"'3, 
and G4°*9. 
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The weau. high day temperatures were respectively 1°*3, 6°'0, 
and 5°*3 liighcr than the averages in April, May, and June. 

The month of April was warm, hut not remarkably so, for since 
the year 1771 there have been 21 A]>rila of higher temperature. 

The month of May was of hijjher temperature than any since 
the year IJS IS, when it was 5ll"‘7, t>r 2‘^'1 warmer than in this 
year; the next ami only other iiistanct* back to 1771 was in 1S33, 
when the nieiiii temperature of May wsi,s The iiieau teiu- 

peratui-es of all the otlior Mays were less than 57°. 

Th(* mouth of June was of liigh temperature, but was greatly 
exceed(;d in the j'ear 1814?, when it was or 3°‘3 warmer ; 

the other instances in June of higher temperal ure than in Juno of 
the present year, back to the year 1771 were in the years IS 1-2, 
1822, ISIS, .1781, and 1775. The highest of them was G2”‘t) in 
1812 and iSlS, the lowest (52 ’*5, in the year I7Sl. 

The mean temperature t>f the 3 m«)nths ending Juno "was 
55°\S ; fur the same period in 1775 it wa.M 55 "■5 ; in 1 822 was 
55'‘'*0 ; in 181'1< was So^^’l ; in 181(5 was 55’*7; in ISIS avjis 
55*03; and in 18(55 was 5(5°*2 ; so that the only instance, in OS 
years t)f higlier teinf)era.ture in the corn'vSpouding q mirier than in 
the present year, was in 18(55. In the latter year tin* ttnupera- 
tnre in April was 52“*3, being higher than any other April on 
record. 

Tile other years since 1771, when the mean temperature of 
the three luoiitlis ending with June ex<*eeded 5 I- and h‘ss than 55 ', 
were 1778, 1770, 17SS, 1708, 1811, 182(5, 1833, 183 1, and 1858. 

It Avill bo interesting to eomj)are tlit} mean timiperature of the 
longer ])C*riod, viz., I’nliruary to June. Tlio mean temperature of 
this period for 18(58 wa.s 50'‘*9, the mean ti*mpera.t ures of t.lie cor- 
responding perioil of oiht?r years distinguished by bigli tempera- 
ture, were as follow : — In the year 1775 it Avas ; in 1770 
was 51 "’’1 ; in 1701 Avas I- ; in 1822 was 51 '1 ; in 182(5 was 
<l-0^*5 ; in 18 1(5 was 50 *8 ; in IS 1-8 Avas 5(i '-(l ; and !n 1850 it was 
50’*1. The mean temperatiin; of thesi* live moiillis for all tlio 
other years since 1771 Avas less than 50 '0. Jn two instances 
therefore, viz,, in the years 1770 and 1822, ha\^(‘ tliesc live months 
been of higher tenij)eraturo than in and in ])o(h )»y so small 

an amount only as the one-tilth ])art of axlc'gree ; hut if avo com- 
pare the mean temjjerature of the 171 da,ys ending 30th June 
with tlie eorresponding ])eriod of other yl^arH, we ILud that the 
year 1822 is tlie only one distinguished by an excess of tempera- 
ture over the present year. 
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These same five months (February to June) have been further 
distinguished by having an almost constant atmospheric pressure 
above the average ; the mean monthly excess of pressure was 
more than 0*1 inch. They have also been distinguished by a 
deficiency of rain in each month, with the exccj)tion of April ; 
the amount below Ihe u.ver:igo in the live months ending June 
was 2i‘o inches ; hut reckoning from 1st of January tlio fall of 
rain is very nearly the true fall for ihe perit)d, the defieieney 
being only 0 1 inch. The period from Isi .January lias been dis- 
tinguished by an unusual distribution of rain ; in January it fell 
to the dejith of inches, being an excess for that mouth of 2*4 
inches. IMic drought which was experienced towards the end of 
the quarter is not attributable, therefore, to a deficiency of rain 
since the beginning of the year U]) to the end of June, but to its 
unusual distribution over tlu‘se months, there having been a great 
excess in Januar}" and a great deficienc}" in June, together with 
an unusual evajioration caused by continued high temperatures 
extending over a jxTiod of five months. 

The highest temperature ocirurred on 10th June, when it was 
87‘\ and on 13th and 14th June, when it was 8.^°, These 
temjjeraturcs were exceeded at some places in ihe Midland 
Counties. 

It is very remarkable that notwithstanding the continuance of 
high temperatures, but one thunderstorm occurred at Greenwich 
during the quarter, that on the 29th of May, on which day the 
greater part of the rain for that mouth fell, and generally over 
the country there have been much less than the usual number of 
thuuderslorms. 

For agricultural pursuits the month of April was favourable, 
and at it.s end there was every ]irosj»ect of an early and i>lentiFul 
harvest. 

The month of May was remarkable for brilliant sunshine, high 
temperature, ihe general forwardness of the scastm, and tho pro- 
mising appearance of ihe cereal crops. 

Tho mouth of June was favourable to ihe ripening of the 
wheat crops, but injurious to grass Ian ds, and to all spring and 
root crops. 

The hay croj> was housed in good condition at an unusually 
small expense ; the quality is good, but tho bulk is stated to bo 
small. 

The meem temperaiwc of July was being G'^'l higher 

than tho averago of 97 years, and 8’*1 higher than tho corre- 
sponding tom]>eraiuro of the preceding year. 

The mean temperature of Anguat was G3^*6, being 2®*9 higher 
than tho average of the preceding 97 years, 1°-G higher than the 
preceding year, and higher than the corresponding tomperatures 
of any year as far back as 1857. 

The mean temperature of September was G0'^*5, being 4®*0 
higher than the average of tho preceding 97 years, 2°'9 higher 
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than the preceding year, and higher than the corresponding 
temperature in 1S(>6. 

The inaan high dag temperatures in July, August, and Sep- 
tember were respectively 8"*4, 2°*4, and 4^*1 higher than the 
averages. 

Tlie month of July was rcmarhably warm, the temperature of 
the air on the li2iid day was as high as a higher tempera- 

ture than has ever before l)oen recorded at Greonwicli ; it rjaehed 

on two occasions, viz., on July Ibtli and 2l8t,and was 90'’ on 
two otlier occasions, viz., on July 20th and 2Stli. In ISoO the 
temperature once reiMihed 93", and in 1810 it was once 93'’'3. 

Tlie mean teni])erature of the month was 07 ’"5, in the year 
1839 it was 68'“’‘1, and in the year 1778 was 07^; in all other 
years, back to 1771, it was hiss than 07'’. The month was there- 
fore very remarkal)lo for its higli moan tomj>eratiire, being the 
highest, exc(;pt orn.!, of any month in the pretjoding 97 years. 

'i'he beginning of the moni.h of August was of high tem])era- 
ture ; on the 5th tlay the maximum temperature was 90.^-°. The, 
mean for the month was high, but not rtmiarkably so ; it was 
03 'O; in the year 1857 it was 05 '*8; and back to 1771 there 
were nine other instances of as high or high(‘r temperature than 
63^ -0, viz., ill the years 1779, 1780, 1800, 1802, 1807, 1818,1819 
1812,1850. 

The month of Sejdembcr was warm throughout, jiarticularly 
at the Is^giniiiiig ; on the 7th day the maximum teinjAcraturo 
reached 92 *1 j in the warm month of 18 10 the highest tempera- 
ture reached was 80 '4, and in the warmest September on record, 
viz., that of 18(55, it reacheil 80'* only. 

The mean for the mouth was 00’*5, being 3'^’*4 of lower tem- 
perature than in 1805, and I *8 lower than in 1815, and nearly 
the same as in the years 1779, .1795, 1818, 18 1(5, and 1858, whilst 
in all otlier years the mean tem]»era(ure has been helow’^ 00’. 

'J'lu* mean tem|RT:iture of the three numtlis ending Si'ptember 
was 03 ‘‘O ; for tlie same jK^riod in 1818 it was (53'’'5, and in 1857 
was 03 '3, in all other years it was below 63 ’; so that there is no 
iiistanee in 98 years of st» high a mean temperature in the corre- 
sponding quarter, as in the present year. 

The warm ]»eriod liegan about the middle of Ja.nuary. Compar- 
ing the monthly mean tem]»eratiire of the eight m(.inths since, 
viz., Fehrua-ry to September in this year, with the cones j>onding 
long period in other years as far back as we (jau, we tiud that of 
1779 \vas 55 ’ (5, in l8l(5 was 55"’2, in ISOS was 55 *7 ; in all 
other years, hack to 1771, it was less tliaii 55’. In no year, 
therefore, has the mean tenijierature of these eight months been 
so high as in this year ; that of 1779 was, however, closely ap- 
proximate. 

Tlie reading of the barometer at (irecnwich on the 1st July 
was about 31)1 inches, and continued almost constantlj^ above 
the average throughout that month j on the 1st August it began 
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to fall, and continued steadily falling till the 7th, when the read- 
ing recorded was 1!0*52 inches. From the 10th to the 2dth the 
readings were generally in defect of the average ; a rapid fall 
from 29'8 1 inches on the 2()th to 2i)‘05 inches on the 22nd being 
accompanied by a violent gjJe on the 22nd. On the 25th August 
the readings rose above the average, and continued in excess till 
the Otli Scpl-emljcr, when a slight decrt?ase took place, but was 
immediately succeeded by an increase to 50'21 inches on the 9th. 
On the 9th a steady fall c(immenced, and from the 11th the read- 
ings were constantly below the averjige. During the last few 
days of the month several ga’ea wtTo experitmeed. 

At the end of the month wl' July the harvest was progressing 
in almost eve.ry part of the Drilish isles, and in some of the 
southern districts was brought near t«.> eomplelion. Harvest came 
in suddenly and nearly simultaneously in all parts of the coun- 
try] and the crops proved to be in su<.*h a i)erfe<d, state, that cut- 
ting, carrying, threshing, and grinding into tlour followed in 
rapid succession. 

There were many sud«lon deaths from sunstroke during tlie 
month. The want of water was severely felt, and this, combined 
with the groat heat, acted injuriously both on animal Jind vege- 
table life to an extent unprecedented, so far asl can trace, in this 
country. Pastures and grass lamls were generally brown and 
bare ; in mujiy jdaces not a ))ladc of grass was to be se(*n. 

At the end of August the harvest was nearly com[>leted ; pas- 
tures and grass lauds were of their ordinary verdant appiuirance, 
the rain-fall changing the a.j>x»(‘arance of the lields in a very short 
tiuKj, and root crops wove beiielited by the moistim*. 

The mouth of SejdemiuT was favourable to agricultural pur- 
suits. 'J\) wards the end of tlu^ month heavy rains fell all ovit 
the country, and brought general ndief to animal and vegetable 
life. Ponds and wells recommenced to yield tlieir usujji suj>|)lyof 
water; streams and currents were filled. ^J'lie rain loos(*ned tho 
ground i\)r the plough ; and tho potato <;rop W'as, upon the whide, 
spoken of with satisfaction. 

The. mean temitenifxrc of October wus i'7'’'9, being D'S lower 
than tlio average of ‘J7 years, iiiid bc.'.er t han tho corresponding 
iempcralun's of any year as far ba(dc as 1852. 

The 'mean temiierutnre if Noremher was -11 ^’•5, being 0'’'9 
lower than the average of 97 years, 0 T higluii* than the pre- 
ceding year, but 2'-8 lower than tho con’esixmding temperature 
in iStil). 

The mean tomperatare of ]>er,emher was Ifr-O, ])eingr>"-9 higher 
than the average of 97 years, and higher than any corresponding 
temperature in the period 1771-1S()7, with the sole exceptions of 
IbOO and JS52, when IG^'S and 47 "'6 respectively were recorded. 

The mean temperature (f the air in tho three months ending 
November, constituting the three autumn months, was 50 'O, 
being 0 '‘b higher than the average of tho preceding 97 years. 
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The reading of the barometer on the lat October was about 
29*61 inches, and during the month oscillated above and below 
the average several times to a small extent ; the movements in 
November were generally of the same character as in October, 
viz., at the beginning of the month below the average, in the 
middle, above, and at the end, alternately in excess arul defect 
in perioUs of two or three days. The mean daily readings dur- 
ing December were, with one exception, below the average, on two 
occasions being over an inch in defect. From the 1 st to the 
8th the mean daily readings were below the average to the mean 
amount of 0*29 in. During the night of the Sth a sudden rise 
took place, and at9h. p.m. of the 9th tlie maximum for the 
month was attained, viz., 30*17 in.; this was followed by a no 
less sudden fall on the 10th and 11th to 29*08 in., and was ac- 
comj)aiii(!d })y a destructive gale from the S.S.W. ; the defect 
from the average on i,hc 11th was 0*{>5 in. 

From the 12ih to the 20th, increase and decrease followed each 
other in rapid succession, the mean daily readings, however, 
being constantly below the average, and on 20ih, 9 h. I’.M., 29*52 
in. was recordtid. During the nigld, of tljc 20th a. fall set in, 
and with very slight fluetuaiions lasted till 2 h. I'.M. of the 24'th; 
the reading recorded was 28*53 in., being the absoluto minimum 
in the year 1868, and the mean value for this day was as much 
as 1 *22 in. in d(‘f'eet of the average. On tlic 26ili the readings 
increased to 29*‘ld< in. at noon ; a rapid deerrease then occurred, 
and the minimum (28*70 in.) was reached on the 27th a.t noon. 
Violent gales were experienced on the 27th and 28th, and 
pressures were recorded of 30 lbs. on the sejuare foot. A rise 
then took place, and the reading at the end of the month was 
29*85 in. 

The mean reading of the barometer in December 1868, was 
29*38 in. ; the low^cst mean reading in any month back to 1841 
was 29*'10 ill. in January, 1805 ; the other instances of mean 
readings lielow 29*50 in., were 29*41- in. in October, 181-1, and 
18(55; 29*47 in. in Noveiiiber, 1852, and Januai*y, 1856 ; and 
29*49 in. in December, 1800. 

The average moan reading for December is 29*83 in. The 
average i>rc8sure of the atmosphere for December was 29*379 in., 
being 0*1-5 in. below the average ; and the range was 1*04 in. 

Field Film leaf-hvds first apiwared. On the 16th of February 
at Boston ; on the 17th at Wejdiridge Heath ; and on the 28th 
at Helston. On the 2nd of March at Eastbourne ; on the 10th 
at Miltown ; and on the l7th at Hulkham. 

Horsechestnut leaf-huds first appeared. On the 20th of 
February at Eastbourne ; on the 2*l-tii at Boston ; on the 25th at 
Miltown ; and on the 20tli at Ilelston. On the 11th of March at 
(Suernsey and Stratlifield I'urgiss ; on the 15th at Holkham ; 
and on the 21st at Weybridge Heatb. 

Sycamore leaf-huds first appeared. On the l7th of February 
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at Boston ; on the 19th at Weybridge Heath ; and on the 28th 
at Mil town. On the 10th of March at StrathlieldTurgiss ; on the 
14th at Guernsey ; on the 17th at Holkhani; and on the 19th at 
Helston. 

Hau'thorn leaf-hnds first On the 10th of February 

at Eastbourne and Weybridgo Heath ; on Hie loth at Guernsey ; 
on the 21 st at Taunton ; and on the 2 1th u.l Boston and Miltown. 
On the 9th of Mareh at Holkhani; on the l ltli at Hull; and on 
the 2lBt at Strathtield 'J'urgisH. 

llorsccliestnut iu huif. On the 21st of March at Kijum ; on the 
23rd at Strathlield Tiirgiss; on Hie IJOth at Guernsey and 
Oxford; on the 31st at Eiistbourne. On Hie 4Hi of April at 
Holkham; on the nth at Wisbecrh ; on Hie Kith at Miltown ; on 
the 20th at Boston ; on the 23rd at Culloden ; on the 2 Ith at 
Marlborough College ; and on the 2Sth at Cocdverniouth. On tho 
3rd of May at Hull. 

Sycamore in leaf. On the 2l8t of March at llipon ; and on 
the 30th at Guernsey. On the 5th of April at Tunbridge Wells 
and Holkham ; on the 7Hi at Eastbourne; on tho 9th at Wey- 
bridgo Heath ; on tho ]2t]i at CoekeniiouHi ; on the 20tli at 
Miltown ; on the 23rd at Wisbech ; and on the 2 IHi at Boston. 
On tho 1st of May at Kipon ; and on the J5th at Hull. 

Hawthorn hi leaf. On the 27th of February at Eastbourne ; 
and on the 29th at Gueni8i*y. On the 10th of March at Oxford ; 
on the 1 Itli at Streatloy Vicarage ; on the 12th a.t Kipon ; on tho 
20th at Wey bridge Heath; on tho 23rd at Holkham; and on 
the 25th at Helston. 

At>ple in hlossnm. On the 31at of March at Guernsey and 
Wilton- On the 5th of Ajiril at Miltown ; on tho 1 Ith at. Wisbech ; 
on the 15th at Eastbourne, We 3 'bridgc Heath, Strathfichl 'furgiss, 
Oxford, and Culloden ; on the 10th at Marlborough College ; on 
the 20th at Hull and Cockormouth ; on the 22nd at Holkham ; on 
the 25th at Grantham ; and on tho 30th at Cardington. 

Pear in hl<)Ssom. On tho 11th of Fehruaiy at Guernsey. 
On the 7th of March at Helston ; on the 25th at Wilton ; on tho 
26th at Streathy Vicarage ; on tho 30th at Oxford, llipon, and 
Miltown ; on the 31st at Eastbourne. On tho 5th of April at 
Wisbech ; on the Gth at Weybridge Heath, Grantham, and Holk- 
ham ; on the 7th at Cardington; on the 10th at Hull; on the 
15th at Culloden ; and on the 20th at Bostfin. 

Peach in blossom. On the 25th of February at Guernsey; on 
the 27th at Helston and Taunton ; and on tho 28th at East- 
bourne. On the 4th of March at Streathy Vicarage ; on the 7th 
at Wilton ; on the 8th at Oxford ; on the 14th at Miltown ; and 
on the 15th at Wisbech. 

Plum in blossom. On the 25th of February at Guernsey. 
On the 11th of March at Streatley Vicarage ; on the 12th at 
Strathfield Turgiss ; on the lltli at Helston ; on the I7th at 
Oxford ; on the 18th at llipon ; on the 20th at Miltown ; on the 
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25th at Weybridge Heath ; on the 29th at Holkliam ; and on the 
at Wilton. On the 3rd of April at Wisbech ; on the 4th 
at Stratliiiuld Tnrgiss and Cardington ; and on the Gth at Cocker- 
mouth. 

Cliurnj in blossom. On the 10th of March at Helston ; on the 
27tli at ilolkbam ; on the 28th at Miltown ; on tlie 301h at Wilton 
and Oxford ; on the Hist at Strathlicld Turgiss and Hull. On 
till* Ith of April at Wtybridge Heath; on the 5th at Marlborough 
College ; on the 13th lit Wiabech ; on the 15th at Kingsley 
Parsonsigo, Cockermouth, and Cullodenj and on the 28th at 
Grantliairi. 

Siidinilrops iii. -floiver. On the 2Sth of January at Helston and 
Streatley Viciiragc; on the 29th at Eastbourne ; on the 30th at 
SidniDuth ; and on the 31st at Lani}Uiter. On the 3rd of 
February at Boston ; on the Oth at Taunton j and on the 7th at 
North Siiields. 

btmlhnv arrii'vd. On the 31st of Marcli at Guernsey. 

Wi’ijoecU arrirvd. On the iJlst of Marcdi at Guernsey. 

Waodr.och Jepurh'd. On the 2()th of Fidiruary at Helston. 

Gill: iH' leaf. On tlii* 27th of April at I’unbridge Wells; and 
oil the 29th at Oxford and Miltown. On the 7th of iMay at lUpon ; 
on the 8th at Coolcenuouth j on the 10th at Culloden ; on the 
11th at Wisliech ; and on the IGth at Hull. 

Lime in- leaf. On the Mh of April at Wisbech; on the 15th 
at Oxford ; on the J8tlj at Ouernsi'y; on the 22nd at Miltown ; on 
the 2 Ith at Host on ; on the 25th at Culloden; on the 2()th at 
Stralhliidil 'rurgiss ; and on the 301h at Miirlhorough College. 
On the 4th of May at Itipon; and on theOtli at Hull. 

hlUic in hlossii'in. On tlu5 Ith of May at Hidstoii ; on the 10th 
at Guernsey ; on the 1 Ith at ''raunton ; on the 1 8th at 1 1 olkliam ; 
on the 20th at Bournemouth ; on tlie 22ud at Weybridge Heatlx 
and Battersea; on the 25th at Easthourne ; on the 28tb at Wis- 
bech and Miltown; and on the I.'9th at llawardeii. On the Ist 
of May at Oxford ; on the 2iid at Slratbtiehl 'J'urgiss, Lam]>eter, 
and IJostoii; on the 3rd at Jlijjon and York; on the 7tli at Hull; 
on the 9th at Sillotli ; and on the 25th at Culloden. 

Jjd burn tun in hlassoni. On the 1 Jth of Ajiril at Helston; 
on the 20lh a.t Bournemouth ; on the 2Sth at Easthourne; on 
the 29tb at Ilawarden ; and on the 3Uth at WislKHih. On the 
1st, of May at Bath‘rsea; on the 2nd at Taunton, Weybridge 
Heath, Boston, and AIilt.owu ; on the 3rd at Oxfvird ; on the 4th 
at Stratbtield Tnrgiss ; on the 7th at Jlipon ; on the 8th at York 
and Silloth ; and on the l-ltli at Hull and liiimpeti'r. 

Wheat in car. On the 2 llh of May at lloystoii ; on the 26th 
at Taunton and Poston ; and on the 28th at Wisbeeli. On the 
1st. of June at Cardington ; on the 2nd at Weybridge Heath ; on 
tlu^ 3rd at Helston ; on tlie 7th at Grantham and Hull ; on the 
8th at Strathlield Turgiss ; on the lUth at l^liltown; on the 15th 
at Cockermouth ; and on the 27th at Culloden. 
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W'h£at in floicer. On tlio 5tli of June at Boston ; on the 8th 
at Cardington; on the ‘.Mh at We 3 d)rid^e Ileatli and Marlhoroui^h 
College; on the lltli at Iftilston ; on the ISth at (iranlham; on 
the 2()th at Hull ; and on the 30tli at Coelo*rmonth. 

Barleif in car. On the 5th of June at Wtndjridgc TToath ; on 
the nth at Cardin^toii ; on the 1 Itli at Miltowu ; on tlu’ IGtli 
at Helston ; on the 20th at Cockcrinouth ; and on the 20tli at 
Oulloden. 

Jjarlcy infoirer. On the 10th of June at Cardinfjton ; on tho 
14th at Weyhridge Heath ; and on the 18th at Marlboro u *,41 
College. 

Oatx in ear. On the 7'th of June at VVe 3 'hridgc TTea.th;on 
the 11th at Strathlield Tinvi«s; cm the ](>ih at 1 1 el stun ; and 
on the 3()th at Cockernioiitli, Miltowii, and Culloden. 

M hvai cift on ilio 7th .lul>" at Wev bridge ; on the 8th at 
Norwood ; on the lOlh at. Worlliing ;nid Cardingion ; on the .13th 
at Strathlield Turgis.*?, JlaAvardeii, and in Kent gtaierallv ; on tho 
14th at Osborne aaid Kasthonrne; on the Kith at Ont'rnse}' and 
Boston -,011 the 17th at. Heist on ; on the 20th at Holkhani ; on 
the 2 Mil at Hull; and on the 27th at Carlisle. On tho Sth 
August at Miliowii and (hilhulen. 

Ikirlcij cut on tho 3rd Jul3^ at. Worthing ; on tho 0th at 
Guernsej" and Wey))ridgo ; on the J3tli at Hcdston ; on tho 
20th at (bird ingt on ; and on tho 22nd at Carlisle. On the (ith 
August at »St rallili(‘ld Turgi.ss; on tho lOlh at Culloden ; and on 
the 12th at Miltown. 

Oats cut on tho fith eTnlj at We^’hrJdge ; on tho J)th at 
Guernse^^; on tho 11th at B<»ston ; on tin' J 3th at Helston ; on 
the 21th at Carlisle; on tin' 27th at SIrathlield 1’nrgiss; and (»u 
the 31 st at Cull<»den. On the Ith Aiigustat Miltown. 

Aitfilc ri I ic on the 20lh .Jul\' at Ilnil. On the 2d August at 
StraHifiold Turgisa;on tho 10th at Boston; on tho 25th at 
North Shi(‘lds; t)n tho 27th at Helston; and on the 28th at 
Miltown and Culloden. 

Pcarri-iir on the 2Sth Jnl}' at Miltown. On tho 11th August 
at TTcdston ; on the l7th at Strathtiold Turgiss ; and on tho 3()l.h 
at North Shields. 

reach ‘npe on tho 5th August, at Helston; on the 7th at 
Stra.thtield Tnrgiss ; on the I2th at Boston ; on the 27th at 
Miltown ; and on the 2Sth at Culloden. 

Pluru ripe on tho 5th August at IK'lston ; on tho 7th at 
We^dn’idge ; on the 10th at Strathlield 'J’nrgiss; on the 12th at 
Boston ; on the 2()lh a.t Cnllod<‘U ; and on the 22nd at Miltown. 

The Lime Irajlcsn on the 17th Oetuher at Strathlield Turgias ; 
on tho 22nd a,t Boat<}n and Hull ; on the 2 1th at Wisbech and 
Helston; on tho 25th at Marlborough College ; and on the 30tli 
at C)xford. On the 2nd of November at Wiwhridge Heath. 

The UnrsccheytiiU* Icnjlcss on the Sth Oetol'orat Helston ; on 
the loth at Hull ; on the 20th at Oxford ; on the 22nd at 
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Boston ; on the 24th at Strathfield Turgiss ; on the 25th at 
Marlborough College and Spital ; and on the dOth at Weybridge 
Heath. 

The Common Poplar leafless on the 12th October at Helston ; 
and on the 30th at Boston. On the 2nd November at Hull ; on 
the 3d at Weybridge Heath ; and on the 7th at Llandudno. 

The Hawthorn leafless on the 7th October at Helston ; and on 
the 30th at Boston. On the 4th November at Wc 3 ’^bridge 
Heath ; on the 5th at Llandudno ; and on the 24th at Hull. 

Woodcock arrived, on the Gtli October at Helston ; on the 15th 
at Cardington ; on the 21th at liawarden ; and on the 2yth at 
Strathfield I'urgiss. On the 3rd November at Taunton ; and on 
the 5th at Cuems(‘y. 

G JIEKNWICTI OBSEUV ATI ONS. 

The volume of Greenwich Observations for 1866 has been 
published by the Astronomer-Royal. It contains, perhaps, an 
unusual quantity of details, for it is thicker than ever — 400 
pages being iaken uj) with the inngnetical and meteorological 
observations alone. Any one who wishes to know how to 
conduct an observatory^ and take account of magnetism and of 
the weather, has only to sludy this big book in order to qualify 
himself for the work. The arrangement of the different 
magnets -the compensations to be allowed — the method of pre- 
paring the self -registering photographic aj)paratus — the way to 
observe spontaneous terrestrial galvanic currents — to note and 
record the phenomena of teinporature, fluciusitions of moisture, 
of w'ind and radiation — how to read the rain-gauge, the actino- 
meter and electrometer, — an; all described with instructive 
fulness in this ponderous quarto, — Atheiuvum. 


A MIKAGK 

In May last was strikingly cousjiicuous on a Sunday afternoon 
and evening at Dover. The Dover Chronicle states that the dome of 
the Cathedral and Napoleon’s Pillar at Boulogne were to be seen 
from the Crescent Walk hy^ the naked eye, but with a telescope 
of ordinary ])Owcr the entrance of the port, its lighthouse, its 
shijjping, and the surrounding houses, the valley of the hillside 
of Capecure, and the little fishing village of Portel, were 
distinctly visible ; whilst on the eastern side the i)rincip£il 
features of the country, the lighthouse of Cape Griiiez, the ad- 
jacent windmill, numerous farms and villages, with their windows 
illuminated by the sotting sun, stood out with extraordinary clear- 
ness. Whilst these were under observation, a locomotive was 
seen to leave Boulogne, and travel some miles in the Calais 
direction, by its puffs and wreaths of white steam. Shortly after 
sunset the mirage subsided. 
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PERSONS EMINENT IN SCIENCE, ART, OR LITERATURE. 


John Crawfurd, F.K.S., the distiiiguiBhed Oriental Scholoir 
and Ethnologist. He studied for medicine. In ISO;} he obtained 
a medical aiipointmcnl in the Indian Service, embarked for India 
in April, and landed in (Calcutta in SeptenilxT of the same year. 
For the tirst five years of his residimco in India he was em]doyed 
in his jirofessional duties with the army, chiefly in the North- 
West Provinces, in the neighbourhood of Delhi and Agra. In 
1808 the same duties took him to Penang, in the Straits of 
Malacca, where ho began to devote himself to that stuily of the 
languages and manners of the Malay race whicli was destined 
to make him widely known. Jn ISll, having been brought 
under the notice of Lord Minto, then (loveraor-General of India, 
Mr. Crawfurd was invited to accompany him on the oxjiedition 
which effected the conquest of Java. After that evenf-, in con- 
sequence of his acquaiiitu.ncc with the Malay languages, he was 
appointed to represent the British Government at the Court of 
one of the native Princes, and for nearly six years ho filled 
some of the principal dijiloimitic- offices of the island. It was then 
that he collected the materials for the work whicli he afterwards 
published, entitled, The Ilisionj of the Indian Archipelago, 
Java, and tludr other Indian possessions, having lieen restored to 
tlie Dutch, Mr. Crawfurd retnrnc!d to England in 1817, and in 
IHiiO imblislied the work just inentiniied. In 1S2J Im went 
back to India, and sh(»rtly’^ aff-er his ri‘1urn was appointed by tbo 
first Marquis of Hastings, at that time Governor- CciKTal, to 
the Dij)lomu.tic Mission to Siam and Cocliin Cliina. In 1823 
Mr. John Adam, ad inlerim Goveriior-GoniTa], apjioinf.ed him 
to administer the new settlement of Siugap»)re, on tlie resigna- 
tion of its founder. Sir Stamford Kafllns. In that jiosition he 
remained three years, and concluded with the ualivo chiefs, to 
whom the settlemeut lielonged, the cmiveidlon by^ wbicli we hold 
its sovereignty. In JS2() In* returned to Bmigal, and was forth- 
with aj^poiiited by the Governor-General, Lord Amherst-, Com- 
missioner in Pegu, and eventually, on the conclusion of peace, 
Envoy to the Burmese Court. Jn 1827 Mr. Crawfur.l finally 
returned to England, and in the following yijar ]>u)>lished an 
account of his mission to Siam and (Jochiii China., and in 1829 
another of his mission to Burmali. After this period, long 
leisure, good health, and an inclination to study'^, and capacity 
for work enabled him to keep up and perfect bis stores of Indian 
and Eastern information. He was an indefatigable contributor 
to the Press on matters relating to the East, and indeed on many 
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other subjects. In 1852 lie published a pp*ammar and dictionary of 
the Malay lanpunges, and in 1 850 adescriptive dictionary of Malay, 
a.ndthelanj^ua,f;esof the Phili]>piiic Archii)elago, works which so- 
curod for their author the respect of the philological world. All 
members of the Geographical and Ethnological Societies will miss 
the tall form of the evergreen vcb'ran, who scarcely ever failed to 
take i)art in their discussions, and who, while stoutly maintaining 
his own views, showed a forbearance and courtesy in listening 
to others which might well be imitated by all members of learned 
Societies. Of singularly simple and unostentatious bearing, few 
w^ore more able, and certainly none mf)re ready, i-o impart sound 
information to those who sought his advice and assistance. A 
self-made man, he showed none of that jealousy which sometimes 
makes self-made men believe that kind of creation ended when 
they were made. — Ah ridded from the Times. 

MAJtriNi’s DES Amojme van DEii IIoEVEN, Professor of Law 
at the Athenauun, Amsterdam. — lie was born at Kotterdarn, in 
1821, and was a man of extraordinary' learning. Hardly’’ any- 
thing writt(in cxisis by his hand. He t.ook no notes. All he 
wanted to remember was locked up in his prodigious nnmiory. 
He read books as fast as ho could, and the number of volumes 
swallowed during his lifetime must be something iremendous, 

Henry, Louj) PiioT:onA^r, F.P.S. (A Memoir of his Lordshij/s 
scientilic labours ap]»eared in Thr. yt>ar Jiook of Focis, ISO 1 , with 
a 2 )ort ra.it.)- — Lord Prougham was elecled a fellow of the Jtoy’al 
Society in 1803. His first paper in the FliHosoj)ltical Transiac- 
finris^ “ Experiments and Oh.servatioiis on the Inflection, Petlec- 
tion, and Colours of Light,” Avas juihlishcd in 171)0. For some 
years 2 )a.st the venerable Peer had becomes, by' seniority of elec- 
tion, tlie “ Father” of the Society, and was fond of the dignified 
title. By his decease, anotber Peer, the Earl of Lonsdale, wdio 
was elected F.H..S’. in ISIO— the year when he was a Lord of the 
Admiralty — succeeds to theparenfal distinction, and is now the 
Father of the Jtoyal Society. Next to him came Sir Henrv Ellis, 
who was elected in LSll (since de<*eased) ; and, running our eyes 
dow'n the list of Fellows, w'c find, in ISHI, Sir John Herschol ; 
in ISl i, Lord Broughfon ; in 1815, Sir H. Holland and Sir VV. E. 
Eliott; in 1813, i)r. lioget ; in 1810, SirF. Polloek, Mr. Ba.bhage, 
and the Kov. H. H. Baber ; in ISI 7, Hr. Granville ; in 1818, General 
Sabine — the actual President of tin*. Socie‘ty of the same year was 
John Crawfnrd, who has i>asHed away ; flicn, in 18H), Sir Thomas 
Pliillipps ; in 1820, Sir .1. S. Lefevre and Command(?r Friend ; in 
1821 comes the veteran geologist, Sedge wick ; followed by Sir 
Woodbine Parish in 1821-, and in 182(J i3y’' the two now famous 
geologists. Sir Charles Lyell a.nd Sir lloderiek Murchison. With- 
out exhausting the list of names of the same period, we lia.ve 
here a goodly file of veterans, many of whom bad become men 
of mark in the Royal Society before the jjresent generation was 
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born. It is well for the Society that they thus combine the dis- 
tinctions and traditions of the past and the present. 

CiTAELEs John Kean, P.S.A., the celebrated Actor, who 
had been on the stage just forty years. — “ Mr. G. Kean was the 
first manager who took a strolling company round the world. He 
obtained large profits, but he injured his health. Though hope- 
ful of recovery, he was conscious of peril. Last March, when he 
took leave of Edinburgh, promising to begin his final visit on the 
10th of this present month of February, his words were freighted 
with melancholy significance. All his old comrades there, of 
long, long ago, he remarked, had passed away ; and, he added, 
‘ the shades of evening are closing round me, the parting hour is 
rapidly approaching, and the l^ast chapter of my theatrical his- 
tory is about to be opened. One season more, and the dark cur- 
tain will di'scend on my professional existence.’ The chapter had 
closed and the curtain had fallen, and there was little left for the 
sad yet hojieful plnyer but to struggle for a while, juid then to 
die. The disease which subdued him was albuminuria, or 
* Bright’s Disease,’ with serous afieciion of the heart. With 
him, who was the noblest kinsman that poor relatives ever pos- 
sessed, the name of Kean disapjtears from the bills, after being 
there in reference to various members of his family, Moses Kean, 
Carey and Kean, the travelling showmen, Edmund Kean, and 
others, some eighty or ninety years. J n the last of them has 
gone, if not, the best actor, certainly the worthiest man. One 
member of the family, however, survives, in an aged strolling 
actress, whose name at fairs and in barns is Mrs. Guthbert, and 
who is said to be a half-sister of Edmund, their eomnion mother 
being * Kawco Carey.”’ — Athciuvum. Mr. K(?an, being of an 
over-sensitive nature, felt the severe treatment of a i)ortion of the 
critical press -, but the public pretty well understood the matter. 
Shortly before his leaving England on his great tour, he was en- 
tertained at a ijublic dinner, and ])rft8eiii,(‘d with a magnificent 
service of plate, purchased by subscrij)tiou of those who really un- 
derstood and appreciated his many excellent (qualities. 

pEOERSsoii Julius Plucker, at Bonn, where, with the excep- 
tion of two years’ occupation in Berlin and Halle, his life had 
been passed in jjrofcssorial duties and scieiititie research. His 
industry was groat. The titles only of his pajHirs form a long 
list, embracing pure and applied mathematics, magnetism under 
various conditions, tlio optical and magnetic phenomena of crys- 
tals, and allied subjects. Among liis latest works were three 
papers, published in the V hilosopkic.al Trans art urns , “ On the 
Spectra of (rases and Vapours,” “ On a New Geometry of 
Space,” and “ Fundamontal Views regarding Mechanics,” all of 
which are marked by great insight and originality of view. 
Mathematicians will the more deplore their loss as he was engaged 
in a continuation of his geometrical researches to within a short 

s 



274 


THE YEAE-BOOK OP PACTS. 


time of his decease. He was bom at Elberfeld in 1801, was 
elected a Foreign Member of the Koyal Society, 1855, and 1866 
was honoured by the gift of their Copley Medal. — Athenveum. 

Eobert PoRRE'iT, F.E.S. — To the younger class of chemists it 
will scarcely apx>ear possible that the discoverer of ferrocyanic 
acid, an event to be referred to the very infancy of their science, 
has only just ])asBed away from among us. Mr. Porrett had at- 
tained the age of eighty-six, and to the last was a steady attend- 
ant of the princii)al scientific Societies, and ])articii)ated in their 
business. Ilis era of successful activity was quite fifty years 
ago, when he established a working laboratory at his residence in 
the Tower, and contributed his historical essays to the Transac- 
tions of the Eoyal Society. These embrace a perilous investiga- 
tion of the explosive chloride of nitrogen, in addition to tlio care- 
ful study of ferrocyanic acid. Mr. Porrett si»ent his life in the 
Civil Service in connection with the Tower.— / 6 h/. 

Captain Clax'Jon, ll.N., who has rendered signal assistance 
to our engineers on many imj)ortant occasions. — Captain Claxton 
distinguished himself during the Peninsular Aver. Later on in life 
he held tins ]»ost of Secretary to the Great Western Steamship 
Company, and when their vessel, the Great Hriiaiii, was strsuded 
in Dumdrum Lay, Oiptain Claxton was selected to protect the 
shij) during winter, which he did most^ tdrectually under Mr. 
Brunei. Subse(juently, Cajitain Claxton was (mgaged in the 
critical oijerat-ions of lloatiiig the tubes of the (hmway and Bri- 
tannia bridges, which he successfully accomplished, to the satis- 
faction of Mr. Eobert, Stephenson. He has also assisted Mr. 
Brunt;! in similar o]>erations at Chepstow. 

M. Bort’iiKJt i)E Pkutjiks, the found(*r of the new science 
called Archseogeology. M. Boucher de (hvveeteur do Perthes 
was the first to call tlie attention of the learned world to those 
remarkable relics of the earliest ages, the flint im]ileinentH used 
by man beftjre the discovery of imdals. At first ridiculed as a 
visionary, then, by slow degrees, listened to Avith increasing inte- 
rest, he at length succt;eded in proving to archujologists that there 
had been in Europe an age of stone; nay, be went further, and 
eonquered the inereduliiy of geol(»gists l)y producing the first 
human jaw ever found in the Amdisturl)ed AI]»ine drift, showing 
thereby that Jiiaii had been coeval with the extinet races of large 
carnivora that jjeopled Europe before the coinmeiieement of 
the present geological period. ITis valuahle collection of flint 
imjjlemerits now forms an important pari, of the Gallo-Eomau 
Museum at St. Germain. — Galujuani* s Messemjer. 

Jeremiah C.utiiART, the inventor of the Melodeon, the leading 
principles of which instrument have been adopted by our present 
makers of parlour or cabinet organs. 

The Ekv. J. G. Cumming, formerly Warden of Queen’s 
College, Birmingham, well known among scientific men for 



OBITUAET. 

geological and antiquarian researches ; and the author of several 
valuable historical works u])on the Isle of Man. 

Michael Lane, Enginecr-in-Chief to the Great Western 
Railway Company. The deceased gentleman was engaged on the 
the works of the Thames Tunnel in 1825, which was the 
commencement of a career of usefulness and honour. A few 
years later he became the liesident Engineer of tlie Bristol 
Locks, under Mr. Brunei. He was afterwards engaged on 
the Monkwearmoutli Lock, Sunderland (north shore), tlie works 
of which he carried out. In 1810 Mr. Lane commenced his 
duties on the Great Western Railway, being engaged on the 
western division of that line. He was afterwards ai>pointed 
Resident Engineer of the Hull Locks, hut, in 1815, In; rejoined 
the Great Western Company as Superintendent of Perinaiient 
Way. At the close of 18G0 Mr. Lane was made Engineor-iu-Cliicf 
to the Company, which office he retained up to tlie time of his 
death . — Mtickan ics^ Magazine. 

Sill John Scorr Lii.le, C.B., Lieutenant-Colonel Gri'iiadier 
Guards, and Major-General in the Portuguese Service, expii'c<l in 
London on Moiuluy. The deceased olKcer was one of tli(‘ few 
survivors of tlie ai'iuy whicii sailed to Portugal with Sir Anhur 
Wellesley. Sir John was javsent at almost every action from 
Roleia to Toulouse. He had the honour of beginning the battle 
of Salamanca by occupying the Arajiiles, wldoh afterwards 
became the pivot of the battle. Tlie IVemdi simultain'niiKjy tried 
to seize it, but were i*epuls<^d after a severe figbt,, in which Sir 
John captured the colours of the llGtli French Regiimnit. of the 
Line witli his own hand. At Albuera, Sir John took jiart in Sir 
Lowry Cole’s famous cliargi? ; but perl lajis Hit* most, memorable 
event of his life occurred in the Pyrenees, on the 30th of J une, 
when Welliiigtoii, after four days’ hard tigliiiiig on the road to 
Ostiz, determined to seize a liill in the very centre of the Fi-eiicli 
position as a jirelimiiiary to a decisive movement. This hill was 
cajitured from 11 le French liy Sir John, with the Gth Portuguese 
Cacadores, although defended hy tw'o battalions. — Ihld. 

Siu Cusack Ronev, whose name is intimately associated with 
railway history both in the old and tlie new world. The dfct^ased 
knight first became known as the Secretary of the iOasteru 
Counties Line, an office which he tilled while Mr. George Hudson 
was still the leading jjoteniate of raiJw’iiys. lie was afterwards 
closely connected with the Grand Trunk of Canada Railway, and 
with Irish and Coiitiueiital railway enterprise, his long experience 
of all matters pertaining to railw'ays rendering his servicres valuable 
when any new scheme had to be launched or any grand jdan of 
operations to be accomplished. Sir Cusack received his knight- 
hood for his very able services to the Lublin Great Exhibition. 

Nathaniel Bagshaw Ward, the inventor of Wardian Cases 
by which many most interesting exotic plants have been intro- 
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dnced into this country, and which hare enabled so many to 
cultivate feme in their rooms with delight and instruction, died, 
at the age of seventy-seven, at St. Leonards, on the 4th inst. He 
was a Botanist of considerable reputation. Fellow of the Boy^ 
Society and other scientific Societies ; lately Master of the 
Apothecaries* Company, one of the Examiners, and took con- 
siderable interest in the education and examination of females 
for the medical profession. His house in Wellcloso Square, and 
afterwards at Glapham Rise, was one of the scientific curiosities 
of London, showing how many and how well plants might be 
cultivated in a small space in or near a large city. — Athenomm. 

Me. Petit, the accomplished and laborious ArchseologicaJ 
Writer. His Lectures on Architectwral Studies ^ Lectures on 
Architectural PrincipleSf Remarks on Architectural Characters, 
and still more broadly, his characteristic mode of sketching are 
known to modem students. 

Sir David Brewster, K.H.,of the University of Edinburgh, and 
one of the first Natural Philosophers of his time. He was born at 
Jedburgh, on the 11th of December, 1781. His father, who was 
Hector of the Grammar-school there, destined him for the minis- 
try ; and he was accordingly sent to the University of Edinburgh, 
and maintained there for several sessions, during which his per- 
formances as a student were promising and even brilliant. He 
j)assed through the theologicfJ classes, and took licence as a 
Preacher of the Church of Scotland ; but he was strongly attached 
during his college career towards the study of science and the 
observation of natural phenomena. Ho had received the honorary 
degree of M.A. in 1800 ; and at and after that period he enjoyed 
the acquaintance, and assistance in his scientific studies — in 
which he already gave evidence of surpassing powers of observa- 
tion, — of Robison, the Professor of Natural Philosophy, and of 
Playfair and Dugald SU^wart. He had already so far improved 
upon the instructions he had received, that, in maturely ex- 
amining the bases of Ncwton*s theory of Light, he succeeded in 
discovering a novel and important fact in optics — that of the influ- 
ence of the condition of the surfaces of bodies on the “inflection,’* 
or change of direction of the rays of light, which had been formerly 
accepted as a consequence of the nalure of the bodies themselves. 
He had already devoted himself principally to the science of 
Optics, in which he was destined to attain so distinguished a 
reputation. In 1807, a number of honours poured in upon him. 
Ho was made LL.D. of Aberdeen University ; Oxford conferred 
on him the degree of D.C.L., and Cambridge that of A.M. 
Next year Dr. Brewster was elected a member of the Royal 
Society of Edinburgh, of which he subsequently filled the offices 
of Secretary, Vice-President, and President — holding the latter 
office at his death ; and in the same year he took in hand the 
task of editing the Edinburgh Encyclopcedia, a work to which he 
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made a number of important and interesting scientific contribu- 
tions, and which ho did not complete till 1830. This consider- 
able undertaking, however, was far from occupying the whole of 
Dr. Brewster’s almost marvellous working energy. In 1813, 
under the title of a Treatise on New t'htltsnphical Instruments, 
^c., he presented to the public some of the results of his optical 
researches during the preceding twelve years. In 1811 he had be- 
stowed some attention upon the experiments prosecuted by 
Bufibn, with the purpose of discovering the nature and emulating 
the effects of the burning- mirrors of Archimedes ; and these ex- 
periments suggested to him the construction of what he styled 
** polyzonal ” lenses. Lighthouses at that time were usually 
fitted up with jdain parabolic reflectors ; Dr. Brewster proposed 
instead the use of lenses built up of zones of glass, each of 
which might bo composed of several circular segments, arranged 
concentrically round a central disc, with the effect of strength- 
ening the light and transmitting it to a greater distance. The 
invention, or adaptation of Buffon’s invention, excited a good 
deal of interest at the time, as it promised to lead to an im- 
provement in the illumination of our lighthouses and the safe 
conduct of our coast navigation ; but it was not then practically 
taken up in this country, though it was in France. In 1 815, at 
the desire of the CoriJoration of Edinburgh and of Professor 
Playfair, ho undertook to take the place of the latter in deliver- 
ing the lectures on natural philosophy; but he did not long per- 
sist in this task, grudging every momcmt and every effort that did 
not lesid him further in the investigation and knowledge of his 
favourite subjeci;. In the sanu' year ho sent again to the Royal 
Society of London a paper “ On the Pola,rization of Light by 
Reflection,” and the Society elected him a Fellow, and voted him 
their Copley Medal for his discoveries and researches. In 1816 
he had the honour to receive from the French Institute, half of 
the prize of 3,000 f. awarded for the two most imj)ortant dis- 
coveries made in Rurope in physical ocienoo during the two 
years i>receding. In that year also he achieved the invention 
which has rendered liis name most i^Oj.ular — that of the kaleido- 
scope. Thenceforward honours c .ntinued to flow in rapidly 
on him, and in 1831 ho received the decoration of the Guelphie 
Order of Hanover. The year following he was knighted hy King 
William IV. In 1833 he^vas a candidate for the Chair of Natursil 
Philosophy in the Hiiiversify of Edinburgh, but was defeated by 
Mr. James I). Forbes, now Principal Forbes, of St. Andrew’s, 
To the distinctions we have enumerated as falling to his share 
the King of Prussia added (in 1847) the Order of Merit. In 
1849 he was elected one of the Foreign Associate Members of 
the Institute of France, and tbc Emperor Napoleon (in 1855) 
conferred upon him the Cross of the Legion of Honour. The 
list of Sir David Brewster’s contributions to scientifle and 
general literature is very extensive. 
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Antoine Vechte, one of the most remarkable Artists of tbif* 
or any age, — the Cellini of modern times, — the “ art-workman 
whose productions — especially his designs and chasings in re- 
poussS oxydised silver, executed principally for the eminent firm 
of Messrs. Hunt and Uoskell — ^liave won an European reputation, 
M. Vechte’s career was in many respects extraordinary, and 
affords a noble lesson of perseverance to workmen of all countries. 

De. William Bird Herapath, of Bristol, a son of the late 
Mr. William Herapath, so eminent as an Analytical Chornisi, ami, 
like his father, had attained to a high degree of knowledge and 
skill in the same science. Dr. Herapath’s name has also been 
associated with some useful discoveries in the microscope. On 
]»as8ing hia M.B. examination, in 1S41, atthe London University, 
ho i.(u>k honours in no fow'cr than six l)rancho8 of medical know- 
ledge. Uo subsequent! Ix'canie a.n M.D. of the same Institution, 
and his rapid and brilliant succcssicm of chemical and toxicological 
discoveries was rewarded by the Fellowships of the Iloyal Societies 
of Edinburgh and IaukIoii, and corresponding membership of 
most of our learned bodies. Among a mass of seicntific com- 
munications to various i»eriodical8, we may mention his papers on 
“ The Optical and Chemical Characters,” “ Sulphate of Soda 
Quinine,” on “ The Iodo-Sulj>hate of the Cinchona Alkaloids,” 
“Discovery and ]\Linufactnre of Artificial Tourmalines,” “ A<ldress 
on Chemistry in its Behstion to Medicimj and the Collateral 
Sciences,” on “ A NowMethod of Detecting the fTydrogcii, Arsenic, 
and Phosidiorus when in company as Mixed Gases,” &c. Although 
suffering from an exhausting and ])ainful disease, his aeal for 
science remained until the last, and within a few days of his 
decease ho was engaged in laborious researches with spectrum 
analyses, more especially as to bloodstains and the cblurophilia of 
plants. His early death, at forty-eight years of age, is deeply re- 
gretted by a large circle of professional and other friends.-^ 

CHRTs riAN Frederic Sciionbetn, who, besides acquiring scien- 
tific celebrity, made himself universally known as the discoverer 
of Ozone and the inventor of Gun-cotton, died on August 2 at a 
friend’s house in Sauersburg, wliero ho was stopping en route for 
Basle. He forsook mere practical work and strove to prepare 
himself for the theoretical research, by studying at the Univer- 
sities at Tubingen and Erlangen. After finishing his college 
course, ho taught chemistry and physics in a school at Keilhau, 
near Rudol stadt . This employment he subsequently relinquished, 
and visited England and France, where be continued his scien- 
tific pursuits. In 1835 the university of Bllsle appointed him 
Professor of Physics and Chemistry. He held the Chair of 
Chemistry until his death ; the Chair of Physics, in 1852, being 
made a separate one. Schunbein’s studies wore neither confined 
to chemistry or physics, but liberally embraced both. To testify 
this, we need but mention a few of his works. His researches on 
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iron and other metals ; the influence of temperature in changing 
the colour of Huhstances ; the chemical action of the rays of the 
sun ; and, finally, the theory of voltaic electricity. On this last 
subject Scln'hibein lias thrown considerable light. In the well- 
known debate on the contact and chemical theories, he impartially 
investigated the opposing opinions, aii<l demonstnitcd what was 
faulty in both. ITc attributed the origin of vollnif: electricity to 
chemical aflinity, at tlio same time e.stablishing a positive dif- 
ference l»etw(‘on the devolojmient of electricity in the open pile, 
and the production of current, accompanu'd by cliemical decompo- 
sition, which occurs when the circuit is closiul. Schonbein 
was married in liSll.l, but it is said that he was tnu' to tlio advice 
of his teacher at Erlangen, the celebrated Schelliug, and ever 
regarded science as his fiantec . — linshn' J^arhrt.rlitcv., Quoted 
'in Sc'ieuiilic. Oithiitm. 

Dr. Jonx Davy, the younger brother of Sir TTumidiry Davy. 
— Ho Avas able to continue liia important Chemical researehes 
nearly to the time of his death, and communicated papers to the 
Iloyal Soci(‘ty in the course of last year. It amis to his obser- 
va.tions (Ui the etreet of cold on fishes tlin.t Australia is indebted 
to the introduction of salmon, and the possibility of moving the 
ova and fish from idaee to place has been proved. The Austra- 
lian agents had so little fa.ifli in his experiment, that when they 
acceded to the ri'coTnmeiidation of taking some eggs out, ])aeked 
in ice, they forgot or did not think it worth AvhiJe to look after 
the box in tlie ico-house on their arrival ; but when the ice-house 
was cleared out to be refilled on tbe vessel’s return to England, 
the box Avas diseovereil, and the greater ])art of the eggs were 
found to be alive. These Avero the first eggs of fish that had over 
sunrived the voyage and been hatched in Australia : now the plan 
is in general use. By the death of Dr. Davy, the service of plate 
presented to Sir Humphry Davy, in 1817, by several cf)al-mine pro- 
jirietors, for the discovery of his celebrated safety -himp, reverts to 
the Royal Society. Sir H. Davy, in his Avill (made two ycar.s before 
his death), left the plate in question “ to Lady Davy, to revert to 
his brother in case of his surviving hv^-r, and if not, to any child 
of his who may be cajiable of using it; but if he be not in a 
situation to use or enjoy it., I wish it to be melted and given to 
the Royal Society to found a medal, to be given annually for the 
most important discovery in chemistry anywhere made in Europe 
or Anglo- America.” Dr, Davy directs hy his will that “ the ser- 
vice of plut.c formerly belonging to Sir Hnmidiry, in accordance 
with his wishes, alter the decea-se of testator’s wife, or earlier, if 
she thinks proper, is to he given to the Royal Society.’* The 
value of the plate is JC2,5CK). 

Captain BIiAKELey', R.A., the inventor of the strengthened 
Gun bearing his name ; his death occurred on May 3, in Lima, 
Peru, wliither Captain Blakeley had gone for the purpose of ex- 
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amining the condition of the gnnB furnished by him to the Peru- 
vian Government, that did Buch good service during the engage- 
ment of May 2 with the Spanish fleet. 

Eobeut Gkier. — He entered the army in February, 1810, as 
Ensign in the 4 Ith Regiment, and shortly afterwards went on 
service to the Peninsula. At the battle of Fuentes d’Orior, ho 
was wounded in the riglit shoulder ; at the siege of Radajoz he 
led the advance of the feigned attaede which ultimately became 
the successful one, and eoiumanded the “ forlorn hopo ” when 
the place was carried. He was in the campaign of 1815; severely 
wounded in the ankle at Quatre Eras. Ca[)tain (xrier liad the 
War Medal with three clasps, and the Waterloo Medal. He was 
placed on lialf-pay in March, 1817, as Lieutenant, and was 
appointed a Ca]»tain of Invalids in September last. 

Lieutenant Le Saint, the French African Traveller, in ex- 
ploring the c(.»antry about the White Nile. He had aln^ady over- 
come many difficulties, and reached Abou-Kouka, within some 
sixty leagues north of Gondokoro, when he fell a victim, at the 
age of thirty-five, to the insalubrity of the climate. 

John Stevkli.y, of Belfast, a man of high atiainmeuts in 
science, for many years the Chief Secretary of Section A. in the 
British Association. He died at an advanced age, after a life of 
modest useful m‘Hs. 

Evkk Evans Cjiowe, the experienced Writer and Politician. 
Mr. Crowe’s most important work is the IHslorti of France^ the 
last volume of which has recently been published. 

G. Walkeia Arnoit, the well-known Professor of Botany in 
the University of Glasgow. 

Willi aim Henrt Barton, late Deputy Master and Comptroller 
of Her Majesty’s Mint. The deceased gentleman was eoimectod 
with that estahlishment for the long jieriod of thirty -(?ight years, 
and since 1851 had held the combined oflices named above. Mr. 
Barton was always distinguished for urhanity and kindness, and 
bis decease leaves a. vacancy in the Mint which is not likely to 
be more ably or honourably filled than it was by liimself. The 
late officer was an excellent amateur mechanic, and several use- 
ful inventions owe their origin to his knowledge and skill. 

Thomas Cooke, the English Fraunhofer, whose science and 
skill have restored to Eiiglaud the i)re-emiiient jjosition she held 
a century ago in the time of Holland. His loss will be greatly 
felt in the astronomical world; his mathematical aitainments 
and large scientific mind insured the admiration and respeet of 
all who knew him, and as an Artist he has never been excelled. 
It is, we believe, now a little over ten years since his first large 
e(][uatorial telescope, the one in the possession of Mr. Fletcher, 
was completed. In that period his genius has left its mark on 
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every important astronomical instrument. The eqnatorial lie 
found comparatively clumsy; it is now perfect. Nothing can 
exceed the simplicity and completeness of the moans by which 
he has supplied all the wants of the observer. Called to make a 
transit for the Indian Survey, he at once thought out an entirely 
original plan of mounting, which will certainly be the basis, if 
not the actual form, of all future im})ortant instruments of this 
class. A dividing engine, which is entirely automatic and greatly 
superior to any existing form, is one of his least triumphs. Had a 
wonderful mechanical talent been the only strong side of Mr. 
Cooke’s mind, he would probably never have Ijeeti an optician. 
An early acquaintance with, and love of, mathematics, however, 
led him to the study of optics, and his success as an optician is 
due to this combination. After commencing the construction of 
object-glasses, lus was soon dissatisfied with the method of hand- 
polishing, and in his perfcct-ed arrangements the hand is scarcely 
called into plsy. The introduction of steam-power, ns arranged 
by him, not only ensured perfect accuru,cy of figure, but it has 
enabled a number of object-glasses to be made, wdiich seems 
almost fabulous, if we compare it wdth what was formerly con- 
sidered the maximum rate of maimfacturc. Further, it has enabled 
the size to be increased almost in the ssi.me ratio as the rate of 
construction. Telescoijcs, nearly all of Mr. Cooke’s manufacture, 
of six up to ten imthes aperture, arc now as phmt-iful as five feet 
achromatics were formerly ; and it is in this ]>artieula.r that Mr. 
Cooke, in his all too shori, life, earned the gratitude of every lover 
of astronomy. At the time of his death, a 25-inch telescope, a 
triumph of skill, required only a few touclnts to make it complete ; 
and we believe that other glassos, varying from JO to Ki inches, 
arc also in baud. When it is rememhenid that a few years ago 
15^ inches in aperture was the largest size of object-glass, and 
that German, and that this has only been quit(‘ rt*cently exceeded 
by Mr. Alvan (IJlark in America, it is not dillicult, to a.p])reciate 
how Mr. Cooke’s labours in Kiigland have succeeded in restoring 
our ancient pre-eminence, and it is well that Mr. Cooke has left 
sons behind l im uikui wliom the duty now devolves, and we do 
not doubt their training t<» snsfain tlieir father’s reputation. Mr. 
Cooke was a Fellow of the Royal Astronomical Sociidy. It is 
certain that, had he lived, the rewards for which scientific men 
generally care would have been bestowed ujaui him, although 
with his modesty and retiring disjjositioii he would never bave 
expected them. — Athma-niH: 

Slit Jajwks JliiOOKE, K.C.B., late Governor of Lahuan, and 
Kajah of Sarawak. After more than three years’ sailing and 
cruising in the Mediterranean and otlier European seas, during 
which he was training and “ educating ” them for greater things 
— he left the Thames on the 27tU of October, 1 83S, and steered 
straight for those Eastern seas of which he had read as a child, 
and which he now resolved to penetrate again. He had heard 
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much, too, of the wretched condition of the natives of some of 
those East(»m islands ; of their habits of plunder, ])iracy and 
murder; of their discontent under the rule of native chiefs 
almost as eavai^'e and lawless as themselves ; and of the gradual 
cessation of trade and commerce, ivhich threatened to plunge 
them dee])er in tin? gloom of barbarism. He jjassed the southern 
shores of India and Ceylon, crossed tluj Indijin Ocean, and 
speedily landed at Singapore. This was in tluly, lS3i), and he 
reached Sarawak, which lies a few leagues up country from the 
sea-coast of llorneo, in tlie following month. On reaching the 
coast of BoriKio, he found the Sovereign or Sultan of that island 
engaged in a long and almost h'>pelo8s atterii])! to subdue one of 
the rebellions which so fre(|uently happen nninng the rival rulers 
of suhordi ante districts. What he could not do in four years, 
Brooke helped him to do in as many iinmths, if not in as many 
weeks. 11 is aid was solicited by and given to the Bajah Muda 
Ilassim ; and it. secunid the trmm]»li of authority ami law. It 
appears that IMmhi. soon afterwards being called to tin* post of 
Ib’ime iMiiiisler, r( ‘corn mended the Sultan to make the English 
adventurer his successor as Bajah of Sarawak. 1’he advice 
thus tenderi'd was acc(‘]»ted, and the liotiour and dignity of 
Rajah was laid at the feet of the Englishman. Wlieii the news 
came to lOngla-nd that he had tu.ken an act.iv(‘ and sne.cessful ])art 
in the suj)])r(.'SHi<m of tlu^ Malay jurates, a, ml tliat the Vrinee had 
ceded to him the tcTritorj' of Sarawak as the rei)r(‘Hentative of 
England, James llrooke became a popular idol. I'his wa.s in 
181-1 ; a,nd his official ])roclamation as Governor of Sarawak 
dates from tbe 21st of September, IS II, on wdncli day tlie 
British flag was hoisted there. The result of these expeditions 
has been published. The rest of the ex-Jlajali’s story is soon 
t<dd. In ISoS he returned to England, but he bad been in 
this country only a few months when his health received a 
serious shock in ilie shape of a paralytic attack. Towards 
the close of iSfll he ]>aid Borneo a visit, acc-onipanied hy 
Mr. Spencer St. John ; hut he had the mortification of finding 
the north-west jiart of the island in rebellion. As soon as 
this outbreak was suppressed he returned to England, but was 
again recalled to the East by fnrsli com] >li cations which had 
arisen in the internal administration of Borneo. I'liese diffi- 
culties, however, he had the satisfaction of seeing arranged on 
his farewell visit to tlie island about five years since. From that 
date the fortunes of Borneo and of Sarawak have been, on the 
whole, ]»eaceful and quiet. Brooke, though himself placc'd on a 
sort of honorary retired list, saw the independeiiee of his favourite 
settlement recognized by the British Government, and a British 
Consul being established there, it may be assumed that, in spite 
of the indifference of the Home Government, liencefortli our rule 
in that portion of the Eastern seas is established upon a safe and 
sure basis . — Abridged from the Times, 
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Sir Edmund Walker Head, Bart.; in Literature chiefly 
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The Very hov. Henry ILvrt Milman, Dean of St. Paul’s, 
Poet and TlisiDrical Writer. 
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His Grace the Most Reverend Charles Thoaias Longley, 
D.D., Arehbishf^jJ of Canterbury, and Primate of England. 

Geor(je Pryaie,M.A., Professor of Pidithnl Ecoiioni}'. 

Dr. JlioriARi) Hopson, Naturalist, who formed one of the best 
collections of stutted birds, mosses, lichens, in the West Hiding of 
Yorkshire. 

Sami EL Lucas, M.A., Journalist. 

WiLLiAAi Edavart) Shuckard, Eniomologisi. 

T. Duncan, Water-Engineer to the Liverpool Corporation. 

Edavard Jesse, Depnfy-Survcyor of the Ro3'5il Parts and 
Palaces. In Ihis eaj)aeit 3 ^ his knowledge of natural history 
enabled him to effect many useful and })ermanent improvements 
in the Royal residenees and gardens, more especially at Windsor 
and Ham[>ton Court }*alace. 

Sir William Neavton, flic Geo. Houseman Tuo-aias, 

Miniature Painter. Artist. 

Michael Walker, Hydrogra- G. R. Burnell, Engineer. 

pher. Geoim’.e (Lmtermole, Artist. 

J. R. Leon Foucault, Natural Dr. John Ei.liotson, Pliysician 

Philosopher. John Douglas Cook, Juur- 

Proeessor Nandeu Hoe yen, nalist. 

Zoologist. E. H. Wehnert, Artist. 

John Burnet, EngraA’^er. Hunky Le Kkux, Engravor. 

J. W. Carmichael, Marino John Wateueu, Botanist. 

Landsca^ie Painter. 

causes or death. 

The Regiatrar-Gcnonirs Rejiort for 1860 contains the usual 
letter from Dr. W. Farr on the causes of deatli in England in 
the year. Five great gates of death are distinguished. In 
round numbers, 2 1 in 100 of those avIio quitted tlie world died 
from zymotic disease.^ ; 18 from constitutional diseases j 39 from 
local diseases ; 16 from developmental diseases ; and 3 in 100 
(3*43) were violent deaths. The fact of the occurrence of more 
than a fifth of the deaths from zymotic diseases shows what 
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great defects of conservancy still prevail in England, and how 
in unclean towns preventible diseases scourge the negligent 
population. Dr. Farr has to state that there is uo apparent 
evidence of decline in the rate of death from fever. He con- 
siders it exceedingly probable that typhoid fever is sustained by 
the increasing contamination of the waters, and typhus by the 
increased density of population. Hydrophobia, which had been 
fatal to one, two, throe, or four persons in the seven years from 
1857 to 1863, became fatal to 12, 19, 36 persons in the three 
years ending with 1866. The amount of mortality from con- 
stitutional diseases varies little from year to year. “ Local 
diseases” include all the recognized inflammations which give 
rise liO general derangements both of the nerve-force and of the 
circulating blood, but produce specific changes of particular 
organs, and may hence ho called monorganic. The deaths from 
phthisis and the respiratory order of diseases have increased 
from 5,580 per annum to a million persons living in the five 
years 1850-51, to 5,803 in the five years 1855-59, 5,976 in 
1860-61, 5,956 in 1S()5, and 6,331 in 1866. Dr. Farr notes 
that the smoke in towns, the dust of the atmosphere in shops, 
and the shut-up life in chambers are increasing as towns increase; 
and he suggests that the smoke froin y)rivate houses should be 
diminished by the simi»lo jmictie,!* of lighting fires from the top. 
The violent di'aHis wore 16,915 in 186i); 12 were public execu- 
tions ; 180 were, according to the findings of coroners’ juries, 
murders and manslaughters, 183 of the victims being infants 
not a year old. There were 1,329 suicides; the number of 
suicides fluctuates little, from 61 (the ])roporti()ii in 186(*) to 70 
in a million living. Tln^ number of deaths by accident or 
negligence in 18(J6 w'as I t, 886 ; the incresismg number measures 
to some extent the increase of the chemical and mechanical 
forces in nse, as it is some time before wu)rkmen and otbers learn 
to manage them and keep thorn under control. I'lio deaths by 
bums and scalds have diminished to 2,533 ; possibly a substitu- 
tion of wmolleu and wonsted dresses for cotton lias had some 
effect on the deaths by burns. The deaths by poison have also 
deci’cased, probably ow'ing to the bcttt'r regulations for the sale 
of poisons, and the; greater precautions of chemists; but still, '106 
deaths by poison — 278 by accident or negligence, and 128 by 
suicides — are a large number. Twenty deaths by lightning were 
registered in 1866, mostly of persons engaged in outdoor pur- 
suits. These 15 were the chief causes of death in 1866: — 
Phthisis killed 55,714; bronchitis, 41,334 ; atrophy and debility, 
31,097; old age, 28,510; convulsions, 27,431; pneumonia, 
25,155; heart disease, 21,197; typhus, 21,101; diarrlicea, 
17,170 ; whooping-cough, 15,764 ; cholera (epidemic that year), 
14,378 ; scarlatina, 11,685 ; measles, 10,940 ; paralysis, 10,504 ; 
apoplexy, 10,297. 
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OF 

POPULAR WORKS 

PritLISHED BY 

LOCKWOOD & CO. 

7 STATIONERS’-HALL COURT, LONDON, E.C. 

The Boy's Own Book: A Complete Encyclopaedia of all 

the Diversions, Athletic, Scientific, and ll(5cr(‘ative, o' Boyhood and 
Youth. With many hundred Woodcuts, and Ten Vijenette Titles, 
’beautifully print<‘d in Gold. New Edition, preatly enlarged and im- 
proved, price 8s. Od. handsomely bound in cloth. 

* Not one amongst its rivals — not half-a-dozen of them rolled into one— can 

match our old favourite It is still peerless I More truly than ever the 

lawgiver of the playground.’— S un. 

* Mr. Lockwoud’s “Hoy’s Own Hook,” is tlie real original work which we knew 
in days long gone by, but in a new and much cttlurgcil form. To name it it to 

praise it Here is enough lor the schoolboy under his must serious and un- 

Bcrious aspects. The book is a perfect cy^chipscdia on games, sports, auimalkeep- 
ing, tricks, and the rest of it.’ — S atukday Rkvikw. 

Merry Tales for Little Folk. Illustrated with more 

than 200 Pictures. Edit<id by Madame di? Ctiatej.ain. Ifimo. 
8s. Hd. cloth clegniit. Contents The l!r)US(‘ that Jack Built— Liti lo 
B »-Peep— TheOld Woman and Her Eggs Oid Mother Goose— Tins 
Death and Burial of Cock Robin— Old Motlusr Hubbard— Hcnny 
Penny— The Three Bears— The Ugly Little Duck— The White Cat 
—The Charmed Fawn— The Elevtm Wild Swans— The Blue Bird- - 
Little Maia— Jack the Giant Killer— Jack and the Bean Stalk— Sir 
Guy of Warwick— Tom lliekathrift, the* t’onquen/r- BoM Uobin 
Hood— Tom Thumb— Puss in Boots— Little k(5d Ri<liug-Hood— 
Little Da me Crum [)— Little Goo;ly Two Shoes— The Sh«*piiig Beauty 
ill the Wood— The Fair One with Golden Locks— Beauty and the 
Boast— Cinderella; or, the Little Glass Sliprw’r— Princess llosetta — 
The Elves of the Fairy Forest— The El fiu Plough— The Nine Moun- 
tains— Johnny and Lislieth— The Little Fisher-Boy — Hans in Luck 
—The Giant and the Brave Little Tailor— Peter the Goatherd— Red 
Jacket; or, the Nose Tree— The Three Golden Hairs— The Jew in 
the Bramble Bush. 

Victoriail Enigmas ; being a Series of Enigmatical 

Acrosties on Historical, Jhographical, Geographical, and Miscel- 
laneous Subjects; combiiiing Amusement with Exorcise in the 
Attainment of Knowledge. I'romoted and encouraged by Royal 
Example. By CnAELOTTE Eliza Capel. Royal 16mo. cloth, 
elegantly printed, price *28. 6d. 

The idea for this entirely original style of Enigmas is taken from one said to 
have been written by Her Majesty for the Royal children, which, witli its Solution, 
ii given. 

’ A capital game, and one of the very best of those commendable mental exercises 
which test knowledge and stimulate study. To the Queen's loyal subjects it 
comes, moreover, additionally recommended by the hint in the tit e-page and the 
statement in the preface, tltat it is a game practised by Her Majesty and the Royal 
children, if indeed it were not invented by the Queen herself.’— C kitio. 

* A good book for family circles in the long and dreary winter evenings, inasmuch 
u it will enable the young to pass them away both pleasantly and profitably.' 

Ctrr Pugg. 
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JOHN TIMBS’S POPULAR WORKS. 

* Any one who retula and rememhers Mr. Timha'a encyclopoidic varietiaa ahouJd 
ever after he. a gnod table talker , an excellent companiou for children^ a ** u>eU-read 
peraon,” and apn^icient lecturer.'— .A tuksjevh. 

Things Not Generally Known. By John Timbs, 

F.S.A., Editor of ‘ The Year Book of Facts/ &c. In Six Volumes, 
f(!p. <doth, ISs.; or, the Six Volumes bound in Three, cloth f?ilt, or 
half-bound, 15«. ; cloth, Rilt edges, 16s. 6d. Contents General In- 
formati'iii, 2 Vols.— Curiosities of ScJence, 2 Vols.— Curiosities of 
History, l Vol.— Popular Errors Explained, 1 Vol. 

The Volumes sold separately, as follows:— 

Things Not Generally Known Familiarly Explained. 

(General Information). 2 Vols. 2s. 6d. each, or in 1 Vol.. 58. cloth. 

* A remarkably pleaRaiit and instructive little book; a book as full of information 
01 a pomegranate is full of seed.'— P unch. 

‘ A very amusing misccliaiiy.'— G bntleman’s Mahazinb. 

‘ And as instructive as it is amusing. '—Notes and Qukuibb. 

CuriositieB of Science, Past and Present. 2 Vols. 

28. fid. each, or in 1 Vol. .5s. cloth. 

‘ “ Curiosities of Science " contains as much information as could otherwise he 
gleaned from reading elaborate treatises on physical phenomena, acoustics, optics, 
astronomy, geology, and paloMintuIogy, meteorology, nautical geography, mag- 
netism, the electric telegraph, &c.'— M ininu Juuknal. 

Cnriosities of B[istory. Fcp. 2s. Gd. cloth ; or, with 

* Popular Errors,* in 1 Vol. 6s. cloth. 

‘ We can conceive no more umuMug book for the drawing-room, or one more 
useful fur the school-room. ’—A ut Jouunal. 

Popular Errors Explained and Illustrated. Fcp. 

28. 6d. cloth ; or, with ‘ Curiosities of History,’ in 1 Vol. 5s. cloth. 

* We know of few heller books for young persons; it is instructive, entertaining, 
and reliable.'— B uildkh. 

‘ A work wliich ninety-nine persons out of every hundred would take up when- 
ever it come in their way, and would always learn something from.’ 

ENOLISU CUURCIIMAir. 


Knowledge for the Time: a Manual of Beading, 

Beference, and Conversation on Subjects of Living Interest. 
Contents: — Historiiio-Political Information — Progress of Civiliza- 
tion— Diirnities and Distinctions— Changes in Laws— Measure and 
Value— Progress of Science— Lift* and Health— Btsligions Thought. 
Illustrated from the lH!st and latest Authorities. By JouN TlMiiS, 
F.S.A. Small 8vo. with Frontispiece, 3s. 6d. cloth. 

*It is Impossible to open the volume without coming upon some matter of 
interest upon which light is thrown.'— Mobmno Post. 

‘ We welcome this attempt to preserve the bright bits and the hidden treasures 
of contemporary history. It is with keen pleasure we bear in mind that tliii 
learned collector’s eye watches our Journalism and the daily utterance of scholars, 
determined that no truth shall be lost.*— LLoro's News. 

Stories of Inventors and Discoverers in Science and 

Useful Arts. By John Timbs, F.8.A. Second Edition. With 
numerous Illustrations. Fcp. Ss. 6d. cloth. 

* Another interesting and well-collected book, ranging from Arcliimedes and 
Boger Bacon to the Stephensons.’— ATUBNAsnu. 

‘ These stories by Mr. Timbs are os marvellous as the Arabian Mighta' Entertain- 
nrnia. gad ar» wrought into a volume of great interest and worth.’— Atlas. 
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JOHN TIMBS'S POPUIiAB 

Walks and Talks About London. By John Timbs, 

P.S.A., Author of ‘ Curiosith's of London,* ‘ Things not Generally 
Known,’ &c. Contents About Old Lyons Inn— Last Bays of 
Bowtiing Street — Walks and Talks in Vauxhall Gardens— Last of 
the Old Bridewell— The Fair of May Pair- From Ilhks’s Hall to 
Canipden House — Talk aliout the Temple— Becol lections of Sir 
Richard Phillips— Curiosities of Fishmongers’ Hall— A Morning 
in Sir John Soane’s Mus<uni — A Site of Speculation- Changes in 
Covent Garden— liSst of the Fleet 3’rison — Forty Years in Fleet 
Street— Changes at Charing Cross Railway London — Blaekfriars 
Bridge — Raising of Holhoni Valley— An Old Tavern in St. James’s. 
With Frontispiece, post 8vo. cloth gilt, 6s. 

‘ The London of tlie lust generation in, <’ay by day, bring rent nway from the sight 
of the preKeiit, and it is well that Mr. Tinibii ia inclined to walk and talk about it 
ere it vaniahes altogether, aiid leaves tlie next generation at a loss to understand 
the past history of tlie nietropulis to tar as it huH a local colouring, as so very much 
of it has. Much of this has now gone for ever, hut our autlior has watched the de- 
structive course of the “ improver,” and thunks to his industry, many a nienioiy 
that we would not W’illingly let Ale. is consigned to tlie keeping iif the printed page, 
which in this instance, as in so many others, will doubtless prove a more lusting re- 
cord than brass or iiiarble.'~UkKTLKMAN’8 Maoazink. 

Things to be Bemembered in Baily life. With 

Personal Experiences and Rt'collcclions. By Joiiu Timus. F.S.A., 
Author of ‘ Things not Generally Known, &c. &c. With Frontis- 
piece. Fcp. 2s. 6d. cloth. 

* Wliiie Mr. Timbs claims for tltis volume the merit of being more reflective 
than its predecessors, those who read it will add to that merit— that it is equally 
instructive.'— Notka anii Qiikiiies. 

' No portion of this book is without value, nnd several biogropliica] sketches 

whicli it contains are of great interest ” Things to be Kemeinbered in Daily 

Life *’ is a valuable and memorable book, and reprcbcuts great research, and coir- 
siderable and arduous labour.’— M uKkiko Fubr. 

* Mr. Timbs’s personal experiences and leeollections are peruliorly valuable, as 
embodying the ohservations of an acute, intelligent, and eultivuted mind. ” Things 
to be Remembered ” carries with it an air of vitality which augurs well for per- 
petuatiou.’— O bsk kyeb. 

School-days of Eminent Men. Containing Sketches 

of the Progress of Education in England, from Hk* Reign of King 
Alfred to that of Queen Victoria; and School and College Lives of 
the most celchratcd British Authors, ]*octs, and Philosojihcrs ; 
Inventors and Discoverers; Divines, Heroes, Slatesmcii, and Legis- 
lators. By John Titmus, F.S.A. Second Edition, cnliroly revised 
and partly rc-written. With a Frontispiece hy John Gilbert, 
13 Views of Publi(j Schools, and 20 Portraits by Harvey. F(;p. 3s. 6d. 
haiidsumcly bound in cloth. 

HI” Extensively used, and siwciully adapted for a Prize-Rook at Schools. 

•Tile idea is a happy one, and its execution rqually so. It is a bonk to interest all 
boys, but more especially those of Westminster, Eton, Harrow', Rugby, nnd Win- 
ohester : for of these, as of many other schools of high repute, the accounts are full 
aud interesting.’- Notes asv Quakiks. 

Something for Everybody; and a Garland for the 

Year, ly John Timbs, F.S.A., Author of ‘Things Not Generally 
Known,* &c. With a Coloured Title, post 8vo. 3s. 6d. cloth. 

* This volume abounds with diverting and suggestive extracts. It seems to us 
particularly well adapted for parochial lending libraries.’— B atukuay Kkvikw. 

*Fuil 01 odd, quaint, out-of- the-way bits of inlormation upon all imaginable 
subjects is this amusing volume, wherein Mr.Timlw discourses upon domestic, rural, 
metropolitan, and social life; interesting nooks of English localities: time-lionoured 
customs and old-world observances; aud. we need haraly add, Mr. Timbs discourses 
well and pleasantly upon all.’— N otsa and Quebikb, July 20, 1861. 
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A SEBIES OF ELEGANT GIFT-BOOKS. 
Tmths Illustrated by Great Authors ; A Dictionary 

of nearly Four Thousand Ai(^ to Beflcction, Quotations of Maxims, 
Metaphors, Counsels, Cautions, Proverbs, Aidiorisms, Ac. ftc. In 
Prose and Verse. Compiled from the Great Writers of all Ages 
and Countries. Eleventh Edition, fcap. 8vo. cloth, gilt edges, 
66S pp. 58. 

■ The quotation! are perfect gem! t their telection evincei lound Judgment and an 
excellent taste.*— DievATCU. 

* We accept the treasure with profound gratitude— it should And its way to every 
home.’— £ra. 

* We know of no better book of Its kind.’— E zamixxr. 

The Philosophy of William Shakespeare; delineating, 

in Seven Hundred and Fifty Passaires selwtod from his Plays, tlie 
Multiform Phases of the Human Mind. With Index and References. 
Collated, Elucidated, and AlphabeiicaJly arranged, by the Editors 
of 'Truths Illustrated by Great Autliors.' Second Edition, fcap. 
8vo. cloth, gilt edges, nearly 700 pages, with beautiful Vignette 
Title, price 5s. 

A glance at this Tolume will at once show its superiority to Dodd’s’ BeauUes,* 
or any other volume of Shakespearian seleotlons. 

Songs of the Soul during its Pilgrimage Heaven- 
ward.* being a Now Collection of Poetry, illustrative of the Power 
of the Christian Faith ; selected from the Works of the most emi> 
nont British, Foreign, and American Writers, Ancient and Modern, 
Original and Translated. By the Editors of ‘ Truths Illustrated by 
Great Authors,* Ac. Second Edition, fcap. Bvo. cloth, gilt edges, 
638 pages, with beautiful Frontispiece and Title, price 5 b. 

(9- This elegant volume will be appreciated by the admireri of * The Christian 
Tear.’ 

The Beauty of Holiness ; or, The Practical Christian's 

Daily Coniiianioii : being a Colletdion of upwards of Two Thousand 
Ueflectiveand Spiritual Passages, remarkable for their Sublimity, 
x»eauty. and Pra<'ticability ; selected from the Sacred Writings, and 
arranged in Eighty-two Sections, each (^omnrisiiig a different theme 
for meditation. By the Editors of ' Truths Illustrated by Great 
Authors.’ Third Edition, leap. 8vo. cloth, gilt edges, 636 pp., 5 b. 

* Every part of the Sacred Writings deserves our deepest attention and research, 
but all, {icrhapB, may not be equally adapted to the purposes of meditation and 
refleutiou. Tliose, itie.efor;, who are in the constant habit of consuliing the Bible 
will not object to a selection of some of its most sublime and impressive passages, 
arranged and classed readj^at onoe to meet the eye.’— E xtbaot raujt PuarACK. 


Events to be Remembered in the History of England. 

Forming a Series of interesting Narratives, extracted from the Pages 
of Contemoorary Chrouicles or Modern Historians, of the most Re- 
markable Occurrences in each Beim ; with Reviews of the Manners, 
Domestic Habits , Amusements, Costumes, Ac. Ac., of the People, 
Chronological Table, Ac. By Chables Sblbt. Twenty-fifth 
Edition, 12mo. fine paper, with Nine Beautiful Illustrations by 
Anelay, price Ss. 6d. cloth, elegant, gilt edges. 

N.B.~A School Editiov, without the lUustrations, 28. 6d. cloth. 

t9- Great com hu been taken to render this book unobjectionable to the most 
fastidious, by excluding everything that could not be read aloud in schools and 
families, end by abitinenoe from w party spirit, alike in polities as in religion. 
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BOOKS FOB NUBSEBY OB MATEBNAL 
TUITION. 

The First or Mother’s Dictionary. By Mrs. Jameson 

(formerly Mrs. Muhphy). Tenth Edition. ISrao. 28. fid. cloth. 

«.« Common expletives, the names of familiar objects, technical terms and 
words, tlie knowledge of which would be useless to children, or which could not 
well be explained in a manner adapted to the infant capacity, have been entirely 
omitted. Most of the deflnitions are short enough to be cumiiiittcd to meinory s or 
they may be read over, a page or two at a time, till the whole are sufHciently im- 
pressed on the mind. It will lie found of advantage if the little pupils be taught to 
look out for themselves any word they may meet with, the nieauing of which they 
do not distinctly comprehend. 

School-Boom lyrics. Compiled and Edited by 

Anne Knight. Now Edition, isiuo. Is. cloth. 

La Bag^atelle ; intended to introduce Children of five 

or six years old to some knowlcdKo of the Ercntih Ijangiisifrc. Tic- 
vised by Madame N.L. New Edition, with entirely Now Cuts. 
18mo. 2s. fid. bound. 

This little work has undergone a most careful revision. The orthography has 
been modernized, and entirely new woodcuts substituted for the old ones. It is now’ 
offered to parents and others engaged in the i duuution of young children, as well 
adapted fur familiarizing their pupils with the construction and sounds of the 
Freuch language, conveying ut the same time excellent moral lessons. 

' A very nice book to be placed in the hands of children ; likely to command 
their attention by its beautiful embellishments.’— rxPKKs for tiik SenoohUASTKU. 

* A well-known little hook, revised, improved, and adorned with some very pretty 
new pictures. It is, indeed, Freuch made very easy for very little children.’ 

Tux School ani> Tint Tkachbr. 

Chickseed without Chickweed : being very Easy and 

Entertaining LK?ssons for Little Children. In 'I’hree Parts. Part I. 
in words of three letters. Part II. in words of four letters. Part III. 
in words of fivo or more letters. New Edition, with heautilui 
Frontispiece by Anelay, 12ino. is. cloth. 

A book for every mother. 

Peter Parley’s Book of Poet^. With numerous 

Engravings New Edition, revised, with Additions, Ifimo. Is. fid. 
cloth. 

This little volume consists, in part, of extracts IVom various publications, and in 
part of original articles written fur it. It is designed to embrace a variety of pieces, 
some grave, and some gay ; some calcnlated to amuse, and some to instruct ; some 
designed to store the youthful imagination with gentle and pleasing images ; some 
to enrii^ the mind with useful knowledge ; some to impress the heart with senti- 
ments of love, meekness, trutli, gentlcnew, and kindness. 

Cobwebs to Catoh Flies ; or DialogueR in short sen- 
tences. Adapted for Children from the age of three to eight years. 
In Two Parts. Part I. Easy Lessons in words of three, four, live, 
and six letters, suited to children from three to live years of age. 
Part II. Short Stories for Children from live to eight years of age. 
12mo. 2s. cloth gilt. 

*«* The Farts are sold separately, price Is. each. 
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DELAMOTTE’S WOBES 

ON ILLUMINATION, ALPHABETS, &c. 

A Primer of the Art of Illmnination, for the use of 

Bofdnncrs, with a Btidinicntary Treatise on tho Art, Practical 
l)irc<!tions for its Exorcise, and numerous Examples taken from 
Illuminated MSS., and beautifully printed in pold and colours. By 
P. Bblamotte. Small 4to. price 9s. cloth antique. 

* A liandy book, beautifully illustrated ; the text nf which is well written, and 

calculated to be UHeful The exainplea of ancient MSS. recommended to the 

fltudeut, which, with much good Keiiae.thc author cliooseB from collections occeBsible 
to all, are Hclccted witli judgment and knowledge, as well as taste.’— AriiENJiirH. 

‘Modestly called a Friincr, this little book has a good title to be esteemed a 
manual and guide-book in tbe study and practice of the di£Ferent styles of letter- 
ing used by the artistic transcribers of post centuries.... An amateur may with this 
silent preceptor learn the whole art and mystery of illumination.' — S pkctatok. 

‘ Tlic volume is very beautifully got up, and we can lieartily recommend it to the 
notice of tliosc wlio wish to l)ecoirie proficient in the art.'— Enoush Chitkciimak. 

‘ We are able to recommend Mr. Dclamotte's treatise. Tlie letterpress is modestly 
but judiciiuisly written ; and the illustrations, which are numerous and well chosen, 
are beautifully printed in gold and colours.’— £ocLKSi(>i.oaiST. 

The Book of Ornamental Alphabets, Ancient and 

Mcdiicval, from the Eifihth Century, with Numerals. Ineluding 
(Jotliif, Cliurcli-Text, lai^e and small ; Cerman. Italian, Arabesque, 
Initials for Illumination, Monograms, Crosses. &c., &c., for the use 
of Architoetural and Eiigiutwinir Draughtsmen, Missal Paintl^^^8, 
Masons, Deoorjitive Painters, Litliotrrai)liors, Engravers, Carvers, 
&(!. Ac. Colle<!t(Ml and Eugrtivetl by F. Dblamottk, and printed in 
Colours. Sixtii Edition, royal 8vo. oblong, price 48. cloth. 

* A well-known engraver and draughtsman ims enndled in tliis useful book the 
result of many years' study and research. For those a ho insert enamelled sen- 
tences round gilded chalices, who blazon shop legends over shop-doors, who letter 
church M'alls with pithy seutenees from the Dt'calogue, this hook will be Ubcful. 
Mr. Delamotte’s book was wanted.’ — A thknakum. 

Examples of Iffodern Alphabets, Plain and Ornamen- 
tal. Including German, Obi English, Saxon, Italic, Perspective, 
(ireok, Hebrew, Court Hand, Eiigros.sing. THiscan, Riband, Gothic, 
Rustic, and Arabesque, with several original Designs. and Numerals. 
Colleeted and Engraved by P. Delamottk, and printed in Colours. 
Royal 8vo. oblong, price 4s. clotli. 

‘To artists of all elusses, l)iit more especially to arebitects and engravers, this very 
handsome book will be in valuable. There is comprised in it every possible shape 
into wliicb tiie letters of tbe alpliabct and numerals can be formed, and the talent 
wltich has Ix-eti expended in the cunceptioii of tlie various plain and ornamental 
letters is wonderful.’— S tandaud. 

Mediseval Alphabet and Initials for Illuminators. 

By P. G. Delamotte. Containing 21 Plates, and Illnminated Title, 

J minted ill G<»Jd and Colours. With an Introduction by J. Wiiljs 
I iiooKS. Small 4to. 6s. cloth gilt. 

* A volume in wliiehthe letters of the alphabet come forth glorified in gilding and 
all the eidoiirs of tlie iirisni interwoven and intertwined and intermingled, sonie- 
times with a sort of rninlK)w arabesque. A poem eiubluzoned in these cliaracters 
would Ite only comparable to one of those delicious love letters symbolised in a 
bunch of flow ers well selected and cleverly arranged.’— Belt. 

The Embroiderer’s Book of Design, containing Initials, 

Emblems, Cyphers, Monograms, Ornanioiital Borders, Ecclesiastical 
Devices, Media'vnl and Modern Aljihabets and National EmblOiii.s. , 
By F. Delaihotte. Printed in Colours. Oblong royal 8vo. 2s. 6d. 
in ornamental boards. 
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Tlie Fables of Babrius. Translated into Englisli Verse 

from the Text of Sir G. Corncwall Lewis. By the Rev. James 
Davies, of Lincoln Coll. Oxford. Fcp. 6s. cloth antique. 

‘“Who wan BiibriuR?” The reply may not improbably Htartle the reader. 
Babrius waa the real, original ^Hop. Nothing U so fabulous about the fables of our 
childliOfHl as their reputed autliorsliip.* — D aily Nku's. 

‘ A fiibic-book which is admirably adapted ti> take the place of the imperfect 
collections of ^sopian wisdom which have hitherto held the first place in our 
juvenile libraries.' — II krkfouo Timks. 

NEW ANECDOTE LIBRARY. 

Good Things for Railway Readers. 1000 Anecdotes, 

Original and Selected. By the Editor of * The Railway Anecdote- 
hook.’ Ijarge typo, crown Svo. with rrontisi)i«'ce, 'is.Ofl. 

* A capital collection, and will certainly become a favourite with all railway 
readers.'— Ku A i .ii r. 

‘ Just the thing for railway readers.*— Lounoir Kkvikw. 

‘ I'resh, racy, and original.'— J ohn Boli . 

* An almost interminable source of amusement, and a ready means of rendering 
tedious journeys sliort.' — M imso Journal. 

‘ Invaluable to the diner-out.’— I llustuaticd Timbs. 

Sidney Grey : a Tale of School Life. I’jy the Author 

of ’ Mia and Charlie.’ Sec.ond Edition, witii six bi^autifni Illustra- 
tions. Ecj). 3s. 6d. cloth. 

The Innkeeper’s Legal Gnid What he Must do, 

AVhnt Ik; May Do, and What he M.'iy Not Do. A llandy-Book to 
the Liabilities, limited and unlimited, of Inn-Keepers, Alehouse- 
Keepers, llcfreshmeiit-Hoase, Kee}»crs, &c. Witli verbatim eopies 
of the InnkeeiKT’s Limited Liairility Aet, the Gcmcral Licensing 
Act, and Forms. By Rtcitard T. Tidsvvell, E.sq., of llie Inner 
T(;mple, Barrister-at-Law. Fep, Is. 6d, cloth. 

' Every licensed victualler in the land should have this exceedingly clear and 
well arranged inuiiuul.’ — 8 um>ay Tiuks. 

The Instant Reckoner. Showing the Value of any 

Quant ity of Goods, including Fractional Parts of a Found Weight, 
at any ])riee from One Farthing to TMenty Shillings; with an 
liitrodnetion, embraeing Copious Not'.'S of Coins. 'Weights, Mea- 
sures, and other Couiinerehil and Useful Information: and an Ap- 
pendix, containing Tables of Interest, Salaries, Cominissious, &c. 
241110. Is. Gd. cloth, or 2s. strongly Iioiuid in leather. 

93^*’ Iiidiripciiiiablc to every liuusekcepcr. 

Science Elucidative of Scripture, and not antago- 
nistic to it. Being a Series of Essays on— 1. Alleged Discrepancies , 
2. The Theories of the Geologists and Figure of the Earth ; 3. The 
Mosaic Cosnmgony; 4. Miracles in general— "Views of Hume and 
Powell; 5. The Miraide of Joshua— Views of Dr. Coleuso: The 
Supiwiia'uvally Impossible; 6. Tin; Age of the Fixed Stars — their 
Distances and Masses. By Professor .1. R. Young, Author of * A 
Course of Elementary Mathematics,’ &c. &c. Fep. Svo. price &8. 
cloth lettered. 

‘ Professor Young’s examination of the early verses of Genesis, in connection with 
modern scientific hypotheses, is excellent.’— E nolisu Churchman. 

‘ Distinguislicd by the true spirit of scientilic iiiiiiiii y, by great knowledge, by 
keen logical ability, and by a style iieculiarly clear, easy, and energetic.’ 

Nonconformist. 

• No one can rise from its perusal Without being impressed with a sense of the 
singular weakness of modern seeidieism.’— B aptist Maoazinb. 
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Mysteries of Life, Death, and Futurity. Illustrated 

from the best and latest Authorities. Contents r—Lifc and Time ; 
Nature of the Soul; Spiritual Life; Mental Operations; B<'lief 
and Sceptieism; Premature Interment; Phenomena of Death; 
Sin and Punishment ; The Crueihxion of Our Lord; The End of 
the World ; Man after Death ; The Intermediate State; The Great 
Besurreetion ; Rccopnition of the Blcssscd: The D;iy of Judgment ; 
The Future States, By Horace Welbt. With an Emblematic 
Frontisi)iece, fcp. 5s. (;loth. 

* This book ia the reault of extenaive reading, and careful noting ; it ia auch a 
common-place book aa some thoughtful divine or phyaician might have compiled, 
gathering together a vaat variety of opinions and speculationa, bearing on physio- 
logy. the ]>henumena of life, and the nature and future existence of the soul. We 
know of no work that so atrungly comttels reflection, and so well assists it.* 

Lonhon Kkvikw. 

‘ A pleasant, dreamy, cliarming, startling little volume, every page of which 
sparkles like a gem in an antique setting.*— W rhkly Dlspatcii. 

* Tlie scofler might read these pages to his pruflt, and the pious believer will be 
charmed with them. Burton's Anatomy of Melancholy” is a flne suggestive 
book, und full of learning : aud of the volume before us wc arc inclined to speak in 
the same terms.'— £ka. 

Predictions Eealized in Modem Times. Now ^rst 

Golleciod. Contentss Days and Numliers; Prophesying Alma- 
nacs; Omens; Historical Pr«‘dictioiis ; PreditJtious of the French 
Revolution ; The Bonaparte Family ; Discoveries and Inventions 
anticipated; Scriptural Prophecies, &c. By Horace Welbt. 
With a Frontispiece, fcp. Gs. cloth. 

* This is an odd but attractive volume, compiled from various and often little- 
known KOiirccs, and is full ot amiiMitig reading.’ — C ritic. 

* A volume containing a variety of curious and startling narratives on many 
points of supeniaturalism, well calculated to gratify that love of the marvellous 
which is more or less inherent in us all.*— Kotbs and Quksies. 

Tales from Shakespeare. By Charles and Miss 

Lamb. Fourtecntli Edition. With 20 Engravings, printed on toned 
paper, from dtrsigi is by Harvey, and I’ortrait, fcp. 3s. Gd.cioth elegant. 


The Tongue of Time ; or, The Language of a Church 

Clock. By William Harrison, A.M., Domestic Chaplain to H.B.H. 
the Duke of i'ambridge : liirctor of Bir(;li, Essex. Sixth Edition, 
with bcautii'ul Frontispiece, fcp. 2s. tid. cloth. 

Honrs of Sadness; or, Instruction and Comfort for 

the Mourner: Consisting of a Selection of Devotional Meditations, 
Instructive and Consolatory Rt^Hectioris, Letters, Prayers, Poetry, 
&c.. from various Authors, suitable for the bereaved Christian. 
Second Edition, fcp. 4s. 6d. cloth. 


The Pocket English Classics. 32mo. neatly printed, 

bound in cloth, leitered, price Sixpence each 

Scott’s La by or the Lake. 
Scott’s Lay. 

Walton’s Angler, 2 Parts, Is. 
Elizabeth ; or. The Exiles. 
CowrKH’s Task. 

Pope’s Essay and Blair’sGrate. 
Gray and Collins. 

Gay’s Fables. 

Paul and Virginia. 


The Vicar of Wakefield. 
Goldsmith’s Poetical Works. 
Falconer’s Shipwreck. 
Basselas. 

Sterne’sSentimental.Tourney. 
Locke on the Undersi anding. 
Thomson’s Seasons. 

Inchbald’s Nature and Art. 
Bloomfield’s Farmer’s Boy. ' 
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WORKS BY THE AUTHOR OP ‘A TRAP 
TO CATCH A SUNBEAM.’ 

* In telling a simple story, and in the munagement of dialogue, the Author is 
excelled by few writers uf the present dayZ—LiiiiiUAitr Gazkitk. 

A Trap to Catch a Sunbeam. Thirty-fifth Edition, 

price 9d. clotli ; (id. sewed. 

* J ide tot, et h del t'aidcra, is the moral of this pleasant and interesting story, to 
which we usHign in this Unzette a place iininediutrly after Chiirtcs Dickens, as its 
due, for many passages not unworthy of him, and fur a general sclieme quite in 
unison with liisbcst feelings towards tlie lowly and depressed. '—l.iTKitAur Gazktte. 

A Choap Eilition of the above popular sUvry has been prepared 
for distribution. Sold only in packets price Is. containing 12 copies. 

Also, by the same Author, esieh price 9d. cloth ; tid. sewed. 

* COMING HOME ; » a New Tale for all Readers. 

OLD .TOLLIPFE ; not a Goblin Story. 

The SEQU1']L to OLD JOLLIFFE. 

The HOUSE on the ROCK. 

‘ ONLY ;* a Tale for Young and Old. 

The CLOUD with the SILVER LINING. 

The STAR in the DESERT. ‘ 

AMY’S KITCHEN, a Village Romance : a New Story. 

• A MERRY CHRISTMAS.’ 

SIBERT’S WOLD. Third Edition, 2s. cloth, limp. 

The DREAM CHINTZ. With Illustrations by James Godwin. 
28. 6d. with a bcautil’ul fancy cover. 

Sunbeam Stories. A Selection of the Tales by the 

Author of ‘ A Trap to Catch a Sunbeam,’ Ac. Illustrated by 
Absolon and Auelay. First Series. Contents .—A Tran to Catch 
a Sunbeam— Old JollillV?— The Seciuel to Old Jolliftc— The Star in 
the Desert— ‘ Only A Merry Christmas.’ Fcap. 3s. 6d. cloth, 
elc{?ant. 

Sunbeam Stories. Second Series. Illustrated by Ab- 

solon and Anclay. Contents The y loud with the; Silver Lining 
—Coming Homo— Amy’s Kitchen— The House on the Ruck. Fcap. 
3s. tid. cloth elegant. 

Sunbeam Stories. Third Series. Illustrated by 

James Godwin, &c. Contcuis The Dream Chintz— Sibort’s Wold ; 
or. Cross Pm poses. Fcap. price 3s. 6d cloth elegant. 

Little Sunshine ; a Tale to be Read to very Young 

Children. By the Author of * A Trap to Catch a Sunbeam.’ lii 
square l(5mo. coloured borders, engraved Frontispiece and Vig- 
nette, fancy boards, price 2s. 

* Just the thing tu rivet tlie attention of children.'— S tamford Mkkovrt. 

'Printed in the eumptuoua manner that children like beat.'— BitAiiFuicD Ousebvir. 
' As pleasing a child's book as we recollect seeing.'— P lymouth Ukkald. 
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THE FRENCH LANGUAGE. 

M. de Fivas' Works for the Use of Colleges^ Schools, 
and Private Students. 

The attention of SclioolmaBters and Heads of Colleges is resprctftilly requested to 
the following eminently useful series of Frencli elass- books, whicli have enjoyed an 
unprecedented popularity. A detailed prospectus will be sent on application. 

De Fivas* New Grammar of Frencli Grammars; 

comprisinii; the substance of all the most approved French Gram- 
mars extant, but more especially of the standard work * La Gram- 
maire des Grammaires,’ sanctioned by the Pnnich Academy and 
the University of Paris. With numerous Exercises and Examples 
illustrative of every Rule. By Dr. V. de Fivas, M.A., F.E.I.S., 
Member of the Grammatical Swiiciy of Paris, &c. &c. Twenty- 
eighth Edition, price 3s. 6d. handsomely bound. 

* At onee the simplest and most complete Grammar of the French language. To 
the pupil the effect is almost as if he looked into a ninp, so well-defined is the course 
of study 08 explained by Al. de Fivas.*— Litkkauy Gazkttk. 

A Key to the above, price 3s. 6d. 

De Fivas* New Guide to Modern Frencli Conver- 
sation; or, the Student and Tourist’s French Vade-Mecum; con- 
taining a Coinpr(‘hcnsivc Vocabulary, and Phrases and Dialogues on 
every us(?ful or interesting topic; logetlier with Models of Letters, 
Notes, and Cards; and Comparative Tables of the British and 
French Coins, Weights, ami Mwisures; the whole («hil>iting, in a 
distinct manner, the true Pronunciation of the Fr(*neh Ijsmguage. 
Sixt(!eiith Edition, 18mo. price 28. fid. strongly half-bound. 

* Vuiiler. vous un guide aussi sQr qu*infailliblc pour apprendre la langiie fran^aise, 
prenez Ic Guide de M. de Fivas : e’est I’indisiieiisuble nianuel de tout Stranger.’ 

, Ij’llfPAUTlAL. 

De Fivas, Beautes des Ecrivains Francais, Anciens 

et Modcnics. Ouvrage Classiquo fi, I’usage des Colleges et des 
Institutions. Dixi6m(5 Edition, augmenlfjc d<! Notes Ilistoriques, 
Gih'graphiques, Philosojihiques, Litleraires, Grammatioales, et Bio- 
graphiques. Twelfth Edition, 12mo. 3s. (id. bound. 

' An elegant volume, containing a selection of pieces in both prose and verse, 
which, while it furnislies a couveiiient reading Ixiok fur the student of the French 
language, at the same time affords a pleasing and interesting view of French litera- 
ture.’— Ousubvsb. 

De Fivas, Introduction a la Langue Fran9aise; 

ou, Fabhiset (''ontos Clioisis; Anecdotes Instriietives, Faits Mtmio- 
rabies, Ac. Avccuii Dictionnaire de tons les Mots traduits en 
Anglais. A I’usage de la jeuiiessc, ct de ceux qui comnieucent k 
apprendre la langue fran^aise. Seventeenth Edition, 12mo. 2s. 6d. 
hound. 

* By far the best first French reading book, whether for schools or adult pupils.* 

Tait’k Magazine. 

De Fivas, le Tresor National; or, Guide to the 

Translation of English into French at Sight. Third Edition, 12mo. 
2s. Gd. bound. 

Le ’Tri'sor National* consists of idiomatical and conversational phrases, anec- 
dotes told and untold, and scraps from various English writers, and is especially 
intended to prodnee by practice, in those who Icam Freuch, a facility in expressing 
themselves in that language. 

•** A Key to the above. 12mo. &. cloth. 
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NO MORE LAWYERS’ BlLl.S! 

J ust published, New Edition, ni i ich eiilarp(*d. 1 2uio. cloth, price 6s. 8d. 
(saved at «*very consultation). 

Every Man’s Own lawyer: a Handy Book of the 

Principles (<f Law and E{piity, By a Bauuisteu. Comprising the 
Riphts and Wri'iips of 1 dividuaL. Mt-rcantiU: and Commereial 
Law, Cri iiinal Law, Parish Law, County Court Law, Game and 
Fishery Laws, Poor Men’s Law ; the Laws of 
Bankruptcy Mi rt;huiit Shipping 

Beta and Wagers hlortgugcs 

Bills of Rxchiitigo Scttleiiit nts 

Contracts Kiock Kxcluinge Practice 

Copyright, Patents, and Trade Marks Trespass, Niiisunces, &c. 

Elections and Registration Transfer of Land, itii. 

Insurance (Marine, Fire, and Lifel Wnrmntics and Guaranteea 

Libel and Slander Forms of Wills, Agrcemcnta, Bonds, 

Marriage and Divorce Notices, ikc. 

_ Also Law for 

Landlord and Tenant— Master and Si-rvunt— lltishand and Wife Executors and 
Trustees— Heirs. Devisees, and lifgutees— Guardian mid Ward— Married Women 
and Infants— Partners and Agents- l.endcr mid Rorrower— Debtor mul Creditor- 
Purchaser and Vendor— Companies and Assoeiatiotis— Frieintly Societies— Clergy- 
men, CbnrchM’ardens, &c — Medical Practitioners, &i'.- Bankers- Fanners— Con- 
tractors— Stock and Share Brokers— Sportsmen, Gamekeepers - Furriers iind Horse- 
dealers— Auetioiieers, House Agents - Tnnkeepers, &c.— Bakers, Millers, &c — 
Pawnbrokers- Surveyors— Railways, Carriers, &c. — Coiibtables - Labourers — 
Seamen- Soldiers, &c. &c. 

‘What it professe-i to be, a complete epitome of the laws of this country, 
thorouglily intelligible to non-profossHional readers. The book is a bandy one to 
have in readiness when some knotty point reiiiiires ready solution, and will be 
found of service to men of bui'ineKs, niiigistraws, and all who have a horror of 
spending money on a legal adviser.’— Bi li.’s Likk. 

‘ A dearly worded and explicit inunual, coiituining information that must be 
useful at some time or otlier to everybody.’— M sen vscic's Maiiazink. 

* A work wbidi bus long been M-aiitcd, wbicb is thoroughly well done, and which 
we most cordially rccutninend.’ — S uapay Times. 

NiW Jiook hy one of th‘ ContnhutorH to ‘ The Tvafion Why^ Series, 
and Assistant Kditor of* The Dictionary of Daily Wants* 

Now ready. Second atid Cheaper Edition, 1 vol. crown. 8vo. pp. 384, 

2s. ChI. cloth. 

The Historical Finger Post; A Handy Book of 

Terms, Phrases, Epithets, Cotriuumms, Allusions, &(t., in connexion 
with Universal History. By Edward Sbeltoit, Assistant Editor 
of ‘ The Dictionary of Daily \\ auts,’ ace.. &c. 

‘A handy little volume, wbic’i will supply tin, ;-.ucu of “ Haydn’s Dictionary of 
Dates” to many persons who cannot afford that w'ork. Moreover, it .contains some 
things tiiiit Haydn's book does not.’— B' mikskm.kk. 

* It is to the historical student and antiqiiariiiii wliat '* Enquire Within” is to the 
practical hoi sewitc— not dispeiising witli stores of biinl-iieqiiired and well-digested 
know'ledge, hut giving that little aiii w'bi h. in momenls of hurry and business, is 
the true economiser of lime.’— V oi.ustekk Skkvk e Gazette. 

* The idlest reader would find it cunveiiient to have it within reach.’ 

PrilMSIlKRS’ ClRCTLAR. 

‘ Really a very useful work ; and, at the present day, when everybody is expected . 
to be up in evcrytliiiig, as good a liiuidy-book tor crutnming on liie current subjects 
of conversation as any tliat we know. About ilOOO subjects have all their place in 
this extraordinary collection, and altliough tersely given, the account of each is 
sufficient for ordinary purposes.’— Era. 

*A very desirable conipiinion, as eontaining a variety of information, much of 
which could only be got liy diligent inquiry and research. . . . Deserves a place as 
a book of rcterence on the shelves of the study or library.’ 

Naval and Military Gazette. 

' This most useful and admirably arranged hnndy-boi.k will in most cases greatly 
lighten tlie labour of iiivehtigntinti, and obviate a long and tedious search through 
voluminous ptihlications.’— Wi- kki.t Times. 
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THE GEBMAH LANGUAGE. 

Dr. Falck LehahrCs Popular Srrirs of German School-books. 

* At an tdncational wrOer in the German tongue.. Dr. Lehnhn stands alone; none 
other has made even a distant approach to Atm.'— B kitish Stavdauu. 

Lebahn’s First German Course. Third Edition. 

Crown 8vo. 2s. Gd. cloth. 

*lt 18 hardly puHuble to have a aimpler or better book for beginners in German.' 

ATHESiBUM. 

'It is really what it professes to be—a Bimple. clear, and concise iiitruduciion to 
the German Language.'— Critic. 

Lebahu’s German Language in One Volume. Seventh 

Edition, coniaiiiitig— 1. A Practic.il ^ratnmar, with Exercises to 
every Rule. II. Undine; al'alc: by De la Mottk PouQUfi, with 
Explanatory Notes of all dithcnlt words and phrases. III. A 
Vocabulary of -t.rthO Words, synonymous in English and German. 
Crown 8vo. 8s. cloth. With Key, lOs. 6d. K(‘y s(;parate, 2s. 6d. 

‘The best German Grammar that Itau yet been published.' — M orniko Post. 
‘Had we to recommence the study of German, of all the German grammars 
wliich we iiave examined— and they arc not a few— we should uiihesitatiugly say, 
Falck lAibahu's is the book for us.' — B i>ucatiunal Times. 

lebabn's Edition of Schmid’s Henry von Eichen- 

fels. With VocaV)ulary and Familiar Dialogues. Sevetiih Edition. 
Crown 8vo. 8s. (Id. cloth. 

' Equally with Mr. Lebahn's previous publications, excellently adapted to assist 
self>excrcise in the German language.'— Spbctatou. 

Lebahn’s First German Header. Fifth Edition. Cr. 

8vo. .8s. 6d. cloth. 

‘Like all I^ibahn's works, most thoroughly praetical.'— B ritaknia. 

' An admirable book fur beginners, which indeed may be used without a master.* 

Lbaiuck. 

Lebahn’s German Classics; with Notes and Complete 

Vocabularies. Crown Svo. price 3s. (Id. each, cloth. 

PETER SCHLEMIITL, the Shadowlcss Man. By CnASilsso. 

EG MONT. A Tragedy, in Five Acts, by Goettte. 

WILHELM TELL. A Drama, in Five Acts, by Scitilleb. 

GOETZ VON BERLICHINGKN. A Drama. By Goistiie. 
PAGENSTREICH E, a Page’s Frolics. A Comedy, by Kotzebue. 
EMILIA GALOTTI. A IVagedy, in Five Acts, by Lessing. 
UNDINE. A Tale, by Fouqu^:, 

SELECTIONS from the GERMAN POETS. 

‘ With such aids, a student will And no difficulty in these masterpieces.' 

Atukvabuh. 

Lebahn’s German Copy-Book: being a Series of Exer- 
cises in German Penmanship, beautifully engraved on Steel. 4to. 
2s. 6d. sowed. 

Lebahn’s Exercises in German. Cr. 8vo. 3s. 6d. cloth. 

' A volume of " Exercises in German," including in itself all the vocabularies 
they require. The book is well planned ; the selectiuiiH for traiiHlatiun from German 
into English, or from English into German, being sometimes curiously well suited 
to the purpose for which they are taken.' — Examiner. 

Lebahn’s Self-Instructor in German. Crown Svo. 

68. 6d. cloth. 

' One of the must amusing elementary reading-books that ever passed under our 
hands.'— John Bull. 

‘ The student could have no guide superior to Mr. Lebahn.' 

Litbrabt Gazette. 
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Just published, in a closely -printed Yoluine, in a clear and legible type, 
post 8vo. 5s. cloth. 

The Domestic Service Guide to Housekeeping; 

Practical Cookery; Pickling and Preserving; Household Work; 
Dairy Maniigeincnt ; the Table and Dessert; Cellarage of Wines; 
lloinc-Brewing and W'ine-Making; the Boudoir and Dressing- 
room; Invalid'Diet; Travelling; Stable Economy ; Gardening, &c. 
A Manual of all that pertains to Household Management : from the 
best and latest authorities, and the coinmnnieations of Heads of 
Families; with several hundred new recipes. 

* A really UBCful Oiiide on the important euhjcctB of which it treati.*— S pkctatoh. 

* The best cookery-bnok publisiied for many years.’— B kll's Messundkk. 

* This “ Diimestic Service Guide** will become, what it deserves to be, very 
popular.*— R kadkk. 

’ Tliis book is clmracfcrised ’ey a kindly feeling; towards the classes it designs to 
benefit, and by a respectful regard to religion. *—]I kcori>. 

* We find here directiuiiH tu tie discovered in no otlier hook, tending to save ex- 
pense to the iiocket, os well us labour to tho liead. It is truly an ostonislung 
book.'— J ohn Bi'M.. 

* This hook is quite an encyclopatdia of domestic matters. We have been greatly 
pleased with the good sense and g«i<id feeling of what may be ealled the moral direc- 
tions, and the neatness and lucidity of the explanatory details.’— Ui>uuT Cibcclau. 

Just published, with Photographic Portrait and Autograph, and 
Vignette of Birthplaeo, fcp. cloth, price 3s. lid. ; Cheap Edition, with- 
out Portrait, Us. boards. 

Kichard Cobden, the Apostle of Free Trade: a 

Bi ogi aj ihy. By J OJIN M cG iicu just, A ulhor of ‘ The Life of Lord 
Dundoiiald,’ &c. 

*Tlie narrative is so condensed, and the style at once so clear and vigorous, that 
the volume is uminciitly etitiiled to a popular eirriilation. . . . Wc trust it will 
find its wav to the book -shelves of thoubands of working men.’—hloKNiNO Stab. 

‘ The mind of Cobden, as it gradually developed itself, is unfolded before us, 
and the volume brings to a focus muio' most iuterebting expressions of the deceased 

Statesmau’H views.’— IinNin)K Ri-.viiW. 

‘ Those who wish to know something of Richard Cobden will find instruction and 
interest in the book.’— IC kaokk. 


ITie Bobinson Crusoe of the Pimieenth Century. 

Just published, handsomoly printed, post 8vo. with Portrait and 
Sketch Map, 3s. 6d. 

Cast Away on the Auckland Isles: a Narrative of 

the Wreck of tho ‘ Grafton,’ and of the IDscape of the Crew, after 
Twenty Months’ Sufl'eriug. From the Private Journals of Captain 
Thomas Musghave. Together with some Account of the Auck- 
lauds. Also, an Account of the Sea Lion (originally written in 
seal’s blood, as were most of Captain Musgrave’s Journals). Edited 
by John J. Shillihglaw, F.K.G.S. 

The Times Correspondent (December 19, ISCro says that Captain Musgrave’s 
Diary * is almost as interesting us Daniel Defoe, besides being, as tiie children say, 

^ItTs^beldom, indeed, that wc come upon a lea narrative now-a-dayi as interesting 

U this.'— Ll.<< yd's HEWbPAVlIR. 

‘ Does anyone want to measure the real gulf which divides truth from fiction, let 
him compare Captain Musgrave’s narrative with “Enoch Arden." ’-Reapke. 
‘Truth is here stranger than any fiction.*— News of the Woelp. 

•A more interesting book of travels and privation has not appeared since 
“ Robinson Crusoe : ’* and it has this advantage over the work of fiction, tliat it is 
a fact.’— Dbsbkvbk. , „ „ , , , i . .1 v 

‘ Since the days of Alexander Selkirk, few more interesting narratives have seen 

the light.’— Melkoobne Spi-CTATOK. . , 

• A stern realisation of Defoe’s imaginative history, with greater difficulties and 
I hardships.*— COURT Circular. 
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WOBKS IN ENGINEERING, ARCHITECTURE, 
MECHANICS, SCIENCE, Ao. 

rrm: year-book of facts in science and ART. 


John TiMHa,F.8.A. (Pubibhed Annually.) 

ThU work recorda the proceedinyi of the principal identific wcletles, andii 
indisticninhlc for euch oi wbh to poMeaa a foithfkil idcture of the latest novelties of 
science and the arts. 

A ide-memoire to the military sciences ; framed 

tyom Contributions of Officers of the different Services, and edited by a Com- 
mittee of the Corps oi Koyal Kueineers. 3 vols. royal Svo. upwards of 500 Engravimes 
and Woodcuts, in extra cloth boards, and lettered, <4. 10s. t or may be hod in six 
separate parts, paper boards. 

By Dr. 

Trail 

8vo. with 

ESSAY on 

ByOaoBoa W. Birex, 
:. Inst. C.E. Imperial 


T he high-pressure steam-engine. 

Ernst Alban, Practical Machine Maker, Plan, Mecklenbure. Translated 
from the German, by William Polb, C.£.,I'.R.A.S., Assoc. Inst. CJE. 

88 fine Plates, 16s. 6d. cloth. 

A practical and THEORETICAL 

Jt\ OBLIQUE BRIDGFS. With 13 larse FoldinR Plates. 

M. Inst. C'.E. Second Edition, corrected by W. H. Bahloit, 1 
8vo. 1 8s. cloth. 

J MIE PRACTICAL RAILWAY ENGINEER. ByG.DRYS- 

oalb Dkmpsbv, Civil Engineer. Fourth Edition, revised and greatly extended, 
ith 71 double quarto IMates, 78 Woodcuts, and Portrait of G. Btbphbmbom. One 
large vol. 4to. £». 18s. 6d- cloth. 

|N IRON SHIP-BUILDING ; with Practical Examples and 

' Details, in Twenty-four Plates, together with Text containing Descriptions, 
j.xplanatiiiuB, and Gweral Remarks. By John Grantham, C.E., Consulting Engi- 
neer, and Naval Architect. (New Edition in prvjMirtdion.) 

A TKBATISE on the PBINCIPLKS and PRACTICE of 

t\ LEVKLLINO. By Frbdbuicr W. Simms, M. Inst. C.E. Fourth Edition, 
with the Addition of Mr. Law's Practical Examples for setting out Railway Curves, 
and Mr. Trautwiue's Field Practice of Tniying out Circular Curves. With 7 Plates 
and numerous Woodcuts, 8vo. 8 b. 8<l. cloth. 

Trautwine on Laying out Circular Curves is also sold separately, price As sewed. 

P RACTICAL TUNNELLING. By Frederick W. Simms, 

M. Inst. C.E. Second Edition, with Additions by W. Davis XlABaoLL, C.E. 
Imperial 8vo., numerous W oodcuts aud 16 Folding Plates, £1. Is. cloth. 

rTABLES for the PURCHASING of ESTATES, Annuities, 

X Advowsons. he., and for the Renewing of Leases ; also for Valuing Reversionary 
Estates, Deferred Annuities, next Presentations, Ac. By W illiam Imwooo, Architect. 
Seventeenth Edition, with oonsidsrable additions. 18mo. cloth, 7s. 

T he STUDENT’S GUIDE to the PRACTICE of 

DERIGNINO, MEASURING, and VALUING ARTIFICERS’ WORK i 
with 43 Plates and Woodcuts. Edited by Eowaho Dobson, Architect and Surveyor. 
Second Edition, with AdditionB on Design, by £. Lact Gahbbzt, Architect. One V ol. 
8vo. extra cloth, 9s. 

A GENERAL TEXT-BOOK, for the Constant Use and 

Reference of Architects, Engineera, Surveyors, Solicitors, Auctioneers, Land 
Agents, and Stewards. By Eowaho Rvob, Civil Engineer and Laud Surveyor; lo 
which are added several Chapters ou Agriculture and Landed Property. By Professor 
Donaloson . One large thick vol. 8vo. witli numerous Engravings, £ 1 . Ss. doth. 

OnHE ELEMENTARY PRINCIPLES of CARPENTRY. 

J By Thomas TaaoooLo, Civil Ensineer. Illustrated by Fifty-three Engravings, 
aPortroitofthe Author, and several Woodcuts. Fourth Edition. Edited by Pstbu 
Barlow, F.R.S. One large Volume, 4to. £2. 2s. in extra doth. 

[INTS to YOUNG ARCHITECTS. By George Wight- 

WICK, Architect, Author of” The Palace (ff Architaame,” he. Secoiui Edition, 
numetom Woodcuts, Svo. extra cloth, 7a. 


B' 
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WOBES IN ENGINEEBING, SiG.^ontinued. 

A MANUAL on EARTHWORK. By Alex. J. S. Graham, 

C.Em Resident Engineer, Forest of Dean Central Railway. With Diagrams. 
18mo. 2 h. (id. cloth. 

rpHB OI*ERATTVE MKCHANIC\S WORKSHOP COM 

1 PANION: ccinprisinga great variety of the most useful Rules in .Vechonical 
Science, with numerous I'dblesof Practical Data and Calculated Results. Vy 
Thmclkton, Author of ‘ The Engineer’s (3ommon-Plaue Book,' &c. Seventh Edition, 
with 1 1 Plates. 12mo. pri je .'is. bound and lettered. 

rPHEORYof COMPOUND INTEREST and ANNUITIES, 

1 with TABLES of T.OOARITHMS for the more difficult computations of In- 
terest, Discount. Annuities, Ac., in all their Applications and Uses for Mercantile and 
State Purposes. By F. Tuuham, of the Societe (h^it Mobilier. 12mo. As. cloth, 

T he ENGINEER’S, ARCHITECT’S, and CONTRAC- 
TOR’S POCKET BO(')K (Lockwood and Co.’s, formerly Wbai.k’s'), published 
Annually. With Diahy of Kvknts and Data connected with Engineering, Architec- 
ture, and the kindred Sciences. The present yenr's Volume is much improved by 
the addition of various useful articles. With 10 plates, and numerous Wood- 
cuts, in r ian tuck, gilt edges, 6 b. 

T he BUILDER’S and CDNTRACTOR’S PRICE BOOK 

(Lockwood and Co.*s. formerly Wrack's), published Annually. Containing the 
latest prices for work in all branches of the Building Trade, with items numbered for 
easy reference. l2mo. cloth hoards, lettered, 4s. 

T he timber merchant’s and BUILDER’S COM- 

PANKIN. Containing new and copious TAllIiES, &c. By Wilmau Dowsimo, 
Timber Merchant, Hull. Second Edition, revised. Crown 8vo. 3s. clutli. 

A SYNOPSIS of PRACTICAL PHILOSOPHY. Alpha- 
betically Arranged. Designed as a Manual for Travellers. Architects, 


r\ betically Arranged. Designed as a Manual for Travellers. Architects, 
Surveyors, Engineers, Students, Naval « >fficers, and other Scientidc Men. By the 
Rev. JOHN Cahr, M. a., of Trin. Coll. Comb. Second Edition, 18mu. cloth, As. 


rrilE CARPENTERS NEW GUIDE ; or, Book of Lines 

I for Carpenters, founded on the late Pbtrh NiuHotsoN’s standard work. A New 
Edition, revised by Akthok AsHPirvi., Arch. F.S.A. ; together with Practical Rules 
on Drawing, by Grciuor Fvnr, Artist. Witli 74 Piates, 4tu. price £I Is cloth. 

treatise on the SFRENGTII of TIMBER, CAST 

I 1 RON, MALLEABLE IRON, and other Materials. By Pki ku BARi.aw. F.K.S. 
Y.S.,Hon. Mem. lnst.C.E.,Ac. A New Edition, by J.F.Hrathkr, M.A., oftlieRqyal 
Military Academy, Woolwich, with Additions by Prof. Wiu.i8, of Cambridge. With 
19 Illustrations, 8vu. IHs. cloth. 

M ATHEMATICS for PRACTICAL MEN; beinp a Com- 
monplace Book of Pure and Mixed itrathematies, for the Use of Civil Engineers, 
Architects, and Surveyors. By Omntuus GKKoi>Hr, LL.D. Enlarged by Hknrv 
Law. Fourtli edition, revised, by J. R. Ymuno, Author of ’A Course of Mathe- 
matics,’ kc. With 13 Plates, 8vo. a'I Is. cloth. 

rjuiE LAND VALUER’S BEST ASSISTANT, beinij 

1. Tables on a very much improved Plan, for C^a’ciilating tlie Value of Estates. By 
B. Hudson. Civil Engineer. New Edition, witli Additions and Corrections, 4s. bound. 

4 MANUAL of ELECTRICITY. Including Galvanism. 

Magnetism, Dia-Magnetism, Electro-Dynumies, Magno-Electricity, and the 
Electric Telegraph. By Hknrv M. Nuad, Ph.D., F.C.S., Lecturer on Cliemistry at 
8t. George's Hospital. Fourth Edition. eutirely re-written, il lustratcd by 5(K) Wood- 
cuts, 8vo. £1 4s. cloth. Sold also in Two Parts : Part I. Electricity and Galvant8m,8vo. 
16 b. cloth. Part II. Magiietisni snd the Electric Tclegrarih, Bvo. lOs. 6d. cloth. 

rvESIGNS and EXAMPLES of COTTAGES, VILLAS, 

1 / and COUNTRY HOUSES. Being the Studies of Eminent Architects and 
Builders.conslsting of Plans, Elevations, and Perspective Views ; with approximate 
Estimates of the cost of each. 4to. 67 Plates, £1 Is. cloth. 

T he appraiser, auctioneer, and HOUSE- 

AGENT’S POCKET ASSISTANT. By John Whbilbb, Valuer. Second 
Editon, 24mo. cloth boards, 28. dd. 

P RACTICAL RULES on DRAWING, for tbe Operative 

Builder, and Young Student in Arcliitccture. By Gburok Ftnb, Author of 
A Rudimentary Treatise on Perspective.’ With 14 Plates, 4to. 78. 6d. boards. 



1 6 Lockwood and Co's Catalogue. 


THE BOOK FOB EVEBY FABMEB. 


New Edition of Youatt's Grazier ^ enlarged by R. Scott Bum. 
The Complete Grazier, and Farmer^s and Cattle 

Breeder’s Assistant. A Compendium of Husbandry, espccialiy in 
the departments connected withthc Breediiijr, Rearing, Feeding sind 
General Management of Stock, the Management of the Dairy, &c. ; 
with Directions for the Culture and Management of Grass Land, of 
Grain and Root Crops, the Arrangement or Farm Offices, the Use of 
Implements and Maehiiu's; and on Draining, Irrigation, Warping 
&e., and the Application and Relative Value of Manures. By 
William Youatt, Esq., V.S., Member of the Royal Agricul- 
tural Society of England, Author of ‘The Horse,’ ‘ Cattle,’ &c., 
Eleventh Edition, cnlargKl, and brought down to the nresent re- 
quirements of Agricultural Prac*ticc by Ropekt Scott Burn, one 
of the Authors of ‘ The Book of Farm Implements and Machines,’ 
and of ‘ The Book of Farm Buildings,’ Author of ‘ The Lessons of 
My Farm,’ and Editor of ‘ The Year-Book of Agricultural Facts.’ 
In one large 8vo. volume, pp. 784, with 215 Illustrations, price £1 Is. 
strongly half-bound. 

* The itandanl, and text-book, with the farmer and graricr.* 

Facmru's Maoaziitb. 

‘ A valuable repertory of intelligence for all who make agriculture a pursuit, 
and cspcciully for those who aim at keeping pace with the improvements of the uge. 
. . . The new matter is of so valuable a nature that the volume is now almost 
entitled to be considered as a distinct work.*— Bull’s Mi ssknouk. 

* The public are indebted to Mr. Scott Burn for undertaking the task, which he 
■v has accomplished with his usual ability, making suclt altcraiions, additions, and 

improvements as the clianges effected in husbandry have rendered necessary.* 

SroitriNO Maoazixb. 

* A treatise which will remain a standard work on the subject as long as British 
agriculture endures.*— Mark Lane Exphess. 

* The additions are so numerous and extensive as almost to give it the character 
of a new work on general husbandry, embracing all that modern science and expe- 
riment have effected in the management of land and the homestead.’ 

Spoiitiko Review. 

* It is, in fact, a compendium of modern husbandry, embracing a concise account 
of all the leading improvements of the day.’— Raw Spokti-no Mauazixe. 

The Lessons of Hy Farm; A Book for Amateur 

Agriculturists; being an Introduction to Farm Practice in the 
Culture of Crops, the Feeding of Cattle, Management of the Dairy, 
Poultry, Pigs, and in the Keeping of Farm-work Ripcords. By 
Robert Scott Burn, Editor of ‘ The Year-Book of Agricultural 
Facts,’ and one of the Authors of * Bwk of Farm Implements and 
Machines,* and * Book of Farm Buildings.’ With numerous Illus- 
trations, fcp. 68. cloth. 

* A very useful little book, written in the lively style which will attract the amateur 

class to whom it is dedicated, and contains much sound advice and accurate descrip- 
tion.’ Atiikmacum. 

* Wc are sure the book will meet with a ready sole, and the more tliat there are 
many hints in it which even old farmers need not be ashamed to accept.’ 

Morniko Herald. 

* A most complete introduction to the whole round of farming practice. We 
believe there are many among us whose love of farming will make them welcome 
sucli a companion as this little book In wliich the author gives us his own expe- 
riences, which are worth a great deal.’— J ohn Bull. 

* Never did book exercise a more salutary effect than “ My Farm of Four Acres.” 
Mr. Bum has followed suit in a very practical and pleasant little work.’ 

Illustrated London News. 
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